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DurtineG the fall of 1901 four cases of paratyphoid fever occurred 
in the medical wards of the Johns Hopkins Hospital, in Baltimore. 
In two of these cases a paratyphoid bacillus was isolated in pure 
culture from the blood, and in two the diagnosis was made upon 
the ability of the patients’ sera to agglutinate Gwyn’s ‘‘ paracolon ” 
bacillus and the organisms isolated from the other two cases. In all 
four cases the Widal reaction was negative. Gwyn’s case, including the 
temperature chart, which has not been published, is again reported. 


Dr. Gwyn’s Case.— Louis S., white, male, aged twenty-eight years, 
carpenter; Baltimore. Admitted October 11, 1897, complaining of 
fever. 

Family History. Unimportant. 

Previous History. Unimportant; has been living in Baltimore for’ 
the past six years. No similar illness in the neighborhood. 

Present Iliness. Began September 17th, with sensation of cold, pain 
in the abdomen, fever and thirst. No epistaxis, bowels constipated the 
first week. Past two weeks had diarrhcea and continued pain in the 
abdomen. October 10th, had greenish, watery stool every fifteen to 
twenty minutes. By 

Examination. Pale, ill-looking man; eyes sunken, somewhat 
excited, and talkative. Tongue moist and coated, respiration labored. 
Breath sounds clear, tubular modification. Heart not enlarged. 
Sounds clear. Pulse rapid, low tension, dicrotic. Abdomen flat and 
natural ram | Recti muscles slightly tense. Respiratory move- 
ments principally in the epigastric region. General ableuiioa! tender- 
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ness. Spleen not palpable. No rose-spots.. Urine dark colored. 
Moderate amount of albumin. Abundant granular and hyaline casts. 
Diazo reaction. No leucocytosis. 

October 12th. Few dark macular spots on the abdomen ; no definite 
rose-spots. Few moist rales over the right back and axilla. Dark- 
green fluid stools; 2 c.c. to 3 ¢.c. of blood from vein in arm, divided 
among tubes and plates of agar-agar. 

14th. Delirious most of the night. Spleen just palpable. Few 
rose-spots over the upper thorax. Thirty-five colonies developed on 
tubes and plates. 

16th to 19th, Delirious at night. Six hemorrhages from the 
bowels, in all 500 c.c. 

21st to 22d. Small subcutaneous hemorrhages on the upper right 
arm and over the left elbow. 

November 1st. Stools still soft ; no diarrhea. 

16th. Improving rapidly ; left the hospital. 


CHART 1. 
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Case I.—Badach; Pole, male, aged twenty-eight years; laborer ; 
Baltimore. Admitted September 11, 1901, complaining of headache, 
pain in the abdomen, and loss of appetite. 

Family History. Unimportant. 

Previous History. Unimportant. During August, 1901, worked at 
Curtis Bay, a low, poorly drained suburb of Baltimore. 

Present Illness. Began in middle of August, with headache, epis- 
taxis, nausea, abdominal pain, and general weakness. Stopped work- 
ing during August. Worked during the first week of September; had 
diarrhea on day before admission. 

Examination. Well-nourished man, face flushed, and expression 
apathetic ; tongue heavily coated, breath foul. Lungs clear on percus- 
sion, few fine rales in the right lower back. Heart not enlarged, sounds 
clear. Pulse slow, full, not dicrotic. Abdomen flat. Respiratory 
movements present. Spleen not palpable; numerous rose-spots. 
Urine deep orange color. No albumin, no casts; marked diazo 
reaction. 

September 12th. Twelve c.c. of blood from vein in the arm divided 
among five Erlenmeyer flasks, each containing 150 ¢.c. of bouillon. 


108 
1] TEE jafal fal fale | 
disease) 23) 24) 25) 26/27 | 28/29/30] 31) 32) 36) 37/38) 39] 41 | 42] 43/ 50] 51 55|56| 58 


JOHNSTON: PARATYPHOID FEVER. 189 


14th. Actively motile bacilli in one flask. 

18th. good. Tongue still heavily coated. Pulse 
dicrotic. Spleen not felt. Bowels constipated. 

26th. No fever for three days. Tongue still coated. 

October 4th. Patient up and about. Convalescence steady and 
uninterrupted. 


CHART 2. 
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The organism isolated from the patient’s blood failed to produce gas 
in the glucose agar then in the laboratory (possibly ordinary agar was 
used by mistake), and in spite of its slight agglutination with known 
typhoid sera, it was considered to be B. typhosus. Later, when its 
rapid agglutination with the serum of Case II. disclosed its identity, 
the patient had left the hospital and none of his serum could be obtained. 


Case II.—Milefsky, Russian, male, aged twenty-three years, laborer, 
Baltimore. Admitted September 23, 1901, complaining of headache, 
chills, and fever. 

Family History. Unimportant. 

Previous History. Unimportant. During August, 1901, worked at 
Curtis Bay. 

Present Illness. Began September 17th, with headache, sensation of 
heat and cold, and loss of appetite. No nausea. September 19th, 
epistaxis. Slight diarrhoea, followed by constipation. 

Examination. Thin, ill-looking man, face flushed and expression 
apathetic; tongue heavily coated. Lungs clear on auscultation and 
percussion. Heart not enlarged, sounds clear. Pulse slow, good 
volume, not dicrotic. Abdomen natural, respiratory movements 
present. Spleen not palpable. Few suspicious looking spots on 
abdomen. Urine dark yellow. No albumin, no casts. Diazo reaction. 

September 25th. Twelve c.c. of blood from a vein of the arm divided 
among five Erlenmeyer flasks, each coutaining 150 c.c. of bouillon. 

26th. Edge of spleen palpable and visible. Well-marked crop of 
rose-spots. Bowels constipated. 

27th. Actively motile bacilli in one flask. 

October 5th. Condition excellent. Spleen not felt. Fading rose-spots. 

8th. Patient rapidly convalescing. 
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Case III.—Franklin, colored, female, aged twenty-three years, 
housewife, Baltimore. Admitted November 6, 1901, complaining of 
headache, pain in the back and in the abdomen. 

Family History. Unimportant. 

Previous History. Unimportant; has been living in Baltimore. 

Present Illness. Began October 29th, with headache, severe pain in 
the abdomen, and general weakness. No nausea, no epistaxis. Slight 
diarrhea. Since the afternoon of November 5th has been unable to 
void urine. 

Examination. Patient dull and apathetic looking, speaks in a hoarse 
whisper. Tongue furred, breath foul. Lungs clear on auscultation 
and percussion. Heart not enlarged, sounds clear. Pulse rapid, 
small, easily compressed, not dicrotic. Abdomen slightly full and 
tender below umbilicus. Visible peristalsis. Spleen not palpable. 
No rose-spots visible. 

Urine amber colored, a trace of albumin, no casts, marked diazo 
reaction. Leucocytes,'8000. 

CHART 3. 
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November 8th. Six c.c. of blood from a vein of the arm divided 
among three Erlenmeyer flasks, each containing 150 c.c. of bouillon. 
Patient greatly excited during operation, suggesting slight delirium. 
Blood cultures negative. 

11th. General condition good. Tongue slightly furred. Pulse 
small and rapid, not dicrotic. Leucocytes, 5300. Spleen not pal- 
pable. No visible rose-spots. 

19th. Spleen just palpable. Leucocytes, 7300. 

29th. Temperature still slightly elevated. General condition good. 
Tongue clear. Abdomen natural, no tenderness. Spleen not palpable. 

December 12th. Sitting up, convalescence progressing uninter- 
ruptedly. 

Case IV.—Ellison, white, male, aged twenty years (‘‘ tramp”). 
Admitted November 29, 1901, complaining of a bad cold and fever. 

Family History. Unimportant. 

Previous History. Unimportant. For past four weeks has been 
tramping from Cleveland, Ohio, to Baltimore. 

Present Iliness. Began soon after setting out from Cleveland, with 
diarrheea, five to six watery stools a day. No headache, nausea, epis- 
taxis, or fever. Past two weeks had headache. 
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November 22d. Some fever, chilly sensation, and cough. General 
feeling of weakness and loss of appetite. Continuation of diarrhea. 
No abdominal pain. 

Examination. Well-nourished man. Face flushed. Expression 
dull. ‘Tongue dry and coated. Lungs clear on auscultation and per- 
cussion. Area of cardiac flatness diminished. Soft systolic murmur 
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at the apex. Pulse slightly accelerated, good volume, dicrotic. 
Abdomen natural. Respiratory movements present. No tenderness. 
Spleen readily palpable. Numerous rose-spots on abdomen and in 
flanks. Urine amber colored. No albumin, no casts, marked diazo 
reaction. Leucocytes, 5509. 

December 3d. General condition good. Spleen still palpable. No 
fresh rose spots. 


CHART 5. 
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17th. No rose-spots, spleen just palpable. Leucocytes, 8000. 
5th. Patient sitting up in a wheeled chair. Spleen not palpable. 
Convalescence progressing uninterruptedly. 


As this case was at first regarded as the end of a mild attack of 
typhoid fever, with, perhaps, a delayed Widal reaction, no blood 
cultures were made. Cultures from the urine were negative. 
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Bacteriology (“ Milefsky”’ and “ Badach’’). 


1. Morphology, motility, and staining (no attempt made to stain 


flagella). 

Like B. typhosus. 

2. Agar plates and slants. 
Like B. typhosus. 

3. Gelatin stab. 
Like B. typhosus. 

4. Potato. 
Like B. typhosus. 

5. Bouillon flasks and tubes. 

Like B. typhosus ; no surface pellicle. 

6. Durham’s medium. 

(a) ‘* Milefsky ;” trace of indol after seven days’ incubation. 
Observed on one occasion only. 
(6) Badach no indol. 

7. Litmus milk. 

Like B. typhosus. The first generation of ‘‘ Milefsky ” produced 
a terminal alkalinity after three weeks’ growth outside the 
thermostat. Not again observed. 

8. Glucose agar. 

Like B. coli; large amount of gas after eight hours’ incubation. 

9. Fermentation tests. 

(a) 1 per cent. glucose bouillon ; profuse gas production. 
(6) 1 per cent. lactose bouillon ; no gas production. 
(ec) 1 per cent. saccharose bouillon ; no gas production. 

Parallel cultures of Gwyn’s ‘‘ , slon” bacillus proved the three 
to be identical. Cushing’s Bacil’: O” differed only in the early 
alkalinization of the milk, a reactio.. once observed after seventy-two 
hours’ incubation. When grown in 1900 by Cushing, Gwyn’s bacillus 
produced a terminal alkalinity in from twelve to fourteen days. This 
reaction was not again noted. Cultures of all the other para- 
typhoid organisms that could be obtained were made, with special 
reference to their reaction in litmus milk, and it was found that in 
this regard they could roughly be divided into two groups.’ 

Group ‘“‘A.” No terminal alkalinity or a long-delayed reaction. 

Gwyn.” 

** Milefsky.” 

‘* Badach.” 

‘** Case VIT.” (Buxton, New York). 


' Practically the same grouping is made by Brion and Kayser. The final clotting of the 
milk described by Kurth did not again take place. 
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‘* Noonan ” (Hewlett, New York). 

Miiller ” (Schottmiiller, Hamburg). 

‘* Barg” (Schottmiiller, Hamburg). Not cultivated by us. 

‘* Brion and Kayser ” (Strassburg). Not cultivated by us. 
Group “ B.” Terminal alkalinity in one to two weeks. 

** Bacillus O” (Cushing). 

‘* Strong ” (Philippine Islands). 

Kurth ” (Bremen). 

‘* Seeman ” (Schottmiiller, Hamburg). 

‘‘ Krenzin ” (Schottmiiller, Hamburg). Not cultivated by us. 
‘« Thot ” (Schottmiiller, Hamburg). Not cultivated by us. 

‘« Kécher” (Schottmiiller, Hamburg). Not cultivated by us. 


Agglutination Tests. 


In all tests the hanging-drop method was used. No reaction that at 
the end of one hour did not show large clumps and absolute cessation 
of motility was considered ‘‘ positive.’ When the New York and 
European organisms were received, the Baltimore sera, which had 
been kept in sealed tubes, were two to four months old and had lost 
about one-half their agglutinative strength. A second series of tests 
was, therefore, made, and several new organisms which had meanwhile 
been obtained were introduced. Bacillus “O” and B. enteritidis were 
tested with the fresh sera, as were also several strains of B. coli; but as 
the results of both series were the same, they are, for the sake of sim- 
plicity, included with the weakened sera tests. 

In addition to the failure of our sera to agglutinate B. typhosus, etc., 
tests with the organisms of Group ‘‘ B” were also negative. This 
agrees almost exactly with the results of Schottmiiller’s agglutination 
tests. In his table the organisms ‘‘ Muller ” and ‘‘ Barg,” which belong 
to Group ‘‘A,” were either not affected or very slightly affected by the 
sera of the five cases belonging to Group ‘ B,”’ while all the organisms 
of Group ‘‘ B” showed a marked interagglutination with the sera of 
this latter group. On the other hand, however, the sera of the patients 
Miiller and Seeman, Groups ‘‘A” and ‘‘ B,” respectively, agglutinated 
the organisms of both groups; Miiller’s serum in the same dilution for 
all, Seeman’s serum in higher dilutions for the organisms of Group 
‘“‘ B.” This would seem to indicate that the separation of the organ- 
isms into two groups, which is admittedly based upon insufficient data, 
is in reality of little significance. It is made merely in the hope of 
rendering the agglutination tables more intelligible. 
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TABLE I. 
Serum. Organism. Race and source of organism. Dil. |Time.| 4 
Paratyphoid bacilli. 
Milefsky, (Group A), | 
Case Il. 
Milefsky. Case II , Johns Hopkins 1:50 1hr. | + 
| 
Franklin, | Badach, Case I., Johns Hopkins 1:50 1hr.| + 
Case IIT. Hospital. | 
Gwyn. Gwyn, Johns Hopkins 1:50 1 + 
Hospital. | 
Case VIL., | Isolated from blood | Buxton, New York 1:26)1hr.| + 
during life. 
Noonan, Hewlett, New York. 1:2 + 
Miiller, Schottmiiller, Hamburg, 1:26 1hr. + 
| | Group B), 
Seemann, Schottmiiller, Hamburg. 1:26 1hr. — 
Bacillus‘‘O’’ Osteomyelitic abscess. ~ Hopkins 1:261hr. — 
| ospital. 
Strong, Spleen, post-mortem. Philippine 1:261hr. — 
slands. 
| Kurth, Urine or feces. Kurth, Bremen. 1:%@1lbr — 
Typhoid bacilli. 
Jeeny, during initial | Johns Hopkins Hospital. 1:26 — 
ever. 
Murray, Blood during relapse. Johns Hopkins Hospital. 1:26 lhr. —- 
16a, “Blue typhoid,” turns|Pathological Laboratory, 1:26 1hr. — 
milk alkaline in six, Johns Hopkins Hosp. 
days. 
( B. enteri- Pathological Laboratory, 1:26 1hr — 
tidis Jobns Hopkins Hosp. 
(Gaertner), 
Sera, suis, ‘ Jobns Hopkins Hosp. 
2to4 3 
months 
old. Colon bacilli. 
Lisak, Feces. Johns Hopkins Hospital. 1:26 1lhr.) — 
Caplan, Blood during life. Johns Hopkins Hospital. 1:26 lbr. — 


Until a careful comparative study of the morphology, cultural char- 
acteristics, and serum reactions of these paratyphoid bacilli is made, no 
definite conclusions as to their identity can be reached. That they all 
differ from B. typhosus, B. coli, and B. dysenteriz is established. That 
they are closely related to that large group of organisms of which B. 
enteritidis, B. psittacosis, B. morbificans bovis, and the bacillus of hog 
cholera are examples, and yet differ from this group, the work of 
Widal, the accurate and careful descriptions of Cushing and Durham, 
and these later reports indicate. The work of Cushing and Durham 
demonstrates not only the delicacy of the lines dividing these groups 
of closely allied organisms, but the extreme precautions necessary in 
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Lane. (B. typhosus isolated 
from blood and from urine.) 


Golden. (Typhoid fever with 
relapse.) 
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Result. 


TABLE II, 

Organism. Dilution. Time. 
Milefsky, 1: 400 1 hour. 
Badach, 1: 400 1 hour. 
Gwyn, 1: 400 1 hour. 
Case VII., 1: 200 1 hour. 
Noonan, 1: 200 1 hour. 
Miller, 1: 100 1 hour. 
Seemann, 1: 26 1 hour. 
Bacillus O,” 1:26 1 hour. 
Strong, 1: 26 1 hour. 
Kurth, 1: 26 1 hour. 
Jeeny, 1:50 1 hour. 
Murray, 1:50 1 hour. 
16 a, 1: 50 1 hour. 
B. enteritidis, 1 : 26 1 hour. 
B. chol. suis, 1:26 1 hour. 
Lisak, 1: 26 1 hour. 
Caplan, 1:26 1 hour. 

TABLE III. 

Organism. Dilution. Time. 
Milefsky, 1: 26 1 hour. 
Badach, 1:26 1 hour. 

Gwyn, 1:26 1 hour 
Case VII., 1:26 1 hour 
Noonan, 1:26 1 hour. 
Bacillus ‘*O,” 1:26 1 hour. 
Strong, | 1: 26 1 hour. 
Kurth, 1:26 1 hour 
Jecny, | 1:100 1 hour. 
Murray, | 1:50 | 1 hour. 
16 a, 1:100 | 1 hour. 
B. enteritidis, 1: 26 | 1 hour. 
B. chol. suis, 1; 26 1 hour. 
Lisak, | 1:26 | 1 hour 
Caplan, | 1: 26 1 hour. 
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establishing their characteristics, and our own observations have shown 
that in regard to the fermentation of saccharose, a point upon which 
the earlier observers differed, these precautions must be doubled. For 
this reason, as well as for those already stated, Bensaude’s conclusions 
as to the identity of his ‘‘ paratyphoid”’ bacilli with B. psittacosis can 
be disregarded. 

The extensive comparative study of the organisms described by 
Shiga, Flexner, and Kruse as the cause of dysentery recently made by 
Vedder and Duval has proved that these three strains of bacilli, at first 
described by their several discoverers as possessing slight cultural differ- 
ences, are identical not only with each other, but with the bacilli which 
they themselves isolated from dysenteric stools in this country. They 
very naturally conclude that sporadic, epidemic, and institutional 
dysentery, whether occurring in Japan, Germany, the Philippine 
Islands, or in the United States, is always due to the presence of one 
organism, the B. dysenterie of Shiga. 

With this completed study as a guide, and in spite of the fact that 
all the paratyphoid organisms do not as yet appear to be absolutely 
identical, their very intimate relationship and the sameness of the 
clinical picture associated with their presence justifies us in considering 
these cases as a distinct group. . 


Analysis of Cases. 


The association of a thyroid abscess with an attack of typhoid fever 
occurring twenty-three years previously appears so highly improbable 
that Widal’s case must, for the present at least, be regarded as an 
isolated observation. There are, however, 26 cases of paratyphoid 
fever. Buxton and Coleman’s case has not yet been published, and 
the early histories of 2 cases, Cushing’s and Strong’s, are incomplete, 
but the remaining cases have been reporied in some detail.' 

The disease has occurred in Paris, in three cities of Germany, in 
three cities of the United States, and in the Philippine Islands. It 


' Buxton and Coleman's case, see the June number of this JoURNAL, occurred in a young 
colored woman, twenty-eight years old, admitted to the Bellevue Hospital, New York City, in 
October, 1901. It is described as a “‘ mild attack of typhoid fever.’’ The points of interest are: 
onset with chill, fever, and sweating ; frequent attacks of vomiting ; two attacks of epistaxis. 
A tendency to diarrhcea was followed by constipation. Palpable spleen, no visible rose-spots. 
Duration, seven weeks. 

E. H. Hume reports a similar case from the Thompson Yates Laboratories in Liverpool (see 
vol. iv. Part II. of Laboratory Reports for 1902): Male, aged twenty-nine years, admitted to Liver- 
pool Royal Infirmary in September, 1901. Duration of illness fifty-three days. Relapse: palpable 
spleen, rose-spots, severe diarrhcea, occasionally involuntary, beginning shortly after onset 
and continuing into convalescence. Stools mixed with blood ; considerable hemorrhage from 
the bowel. Cystitis in fourth week of convalescence. Widal reaction negative. A para- 
typhoid(?) bacillus, Bacillus “ L,’”’ which was agglutinated by the patient’s serum, was isolated 
from the stools three weeks after the disappearance of the fever, and later in pure culture 
from the urine. Hume regards this bacillus as a member of the B. enteritidis group. It failed 
to turn milk alkaline after several weeks’ incubation, 
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has appeared in every month of the year except in the months of 
December, January, and February, the larger number of cases, 21 in 
all, occurring from July to November inclusive. There have been 
nineteen males and six females, their ages ranging between seven 
months and sixty years, about three-fourths being young adults. The 
duration of the disease has been from twelve to eighty-four days; 
from twelve to eighteen days, 4 cases; from twenty to thirty-six days, 
13 cases; from thirty-six to forty-six days, 5 cases; sixty days, 1 
case ; eighty-four days, 1 case. 14 cases may be considered as mild, 
6 as moderately severe, and 5 cases, 2 of which proved fatal, as 
severe. 

Except in the mild cases and in Gwyn’s case the duration of the 
fever is little indication of the severity of the attack. 

The twenty-two available temperature charts are those of mild, 
moderately severe, and severe typhoid fever. In the 2 cases observed 
at the onset the rise in temperature was rapid, preceded in one 
instance by two to three days of subnormal temperature, and the his- 
tories of 2 or 3 other cases indicate a like beginning. In one of the 
fatal cases the febrile paroxysm began with a distinct chill. The chart 
of Gwyn’s case alone approaches that of classical typhoid fever, though 
in 2 other cases the continued high temperature was accompanied by 
slight or active delirium. Marked remissions, even in the first weeks 
of the disease, irregularities unassociated with the occurrence of com- 
plications, and in three instances a termination by crisis are especially 
noticeable. These peculiarities do not appear to have been associated 
with the severity of the attack, nor with the presence or absence of 
diarrhea, and have not been distinctive of the cases belonging to 
either Group ‘‘ A” or Group ‘‘ B.” Single relapses have occurred in 
3 cases, and one instance of a second relapse is reported. The relapses 
have been of shorter duration than the initial fever, beginning in one 
instance with epistaxis, in one with a chill, and in three instances 
terminating by crisis. 

Except in the severe cases the pulse was slow and regular, frequently 
showing toward the end of the disease a marked acceleration. Dicro- 
tism was noted in 4 of the 12 cases in which the tension of the pulse 
was described. 

Rose-spots varying in numbers from a few scattered over the chest 
or abdomen to an extensive exanthem involving the hands and face 
were present in 18 cases. In one instance, a child of seven months, 
their appearance was quickly followed by a scarlatiniform rash over 
the back and neck, and in one instance they were present in the first 
and second relapses only, disappearing in the afebrile period. Small 
subcutaneous hemorrhages were once noted, and once a slight pig- 
mentation followed the disappearance of the rose rash. 
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The spleen was palpable in 15 cases, enlarged on percussion in 3, 
and not enlarged in 4 (2 of which were severe cases), and in 2 cases 
the condition of this organ was not examined. In only 1 case was the 
liver enlarged. 

In a large majority of the cases the onset was gradual, with headache, 
weakness, loss of appetite, general malaise, slight bronchitis, and occasion- 
ally chilly sensations or abdominal pain. Vomiting occurred in 2 cases ; 
epistaxis in 4 cases. In 10 cases, or 41 per cent., the illness began with 
diarrhea, which in 1 case was for four weeks the only symptom, but 
in only 4 of these cases did the diarrhea continue throughout the 
febrile period. Five additional cases, making a total of 62 per cent. , 
had diarrhea during some portion of the disease. In two instances 
the fluid stools were mixed with blood ; 9 cases, or 37 per cent., were 
constipated throughout. Except for the fact that 4 of the 5 Bremen 
cases suffered from diarrhea, this symptom does not appear to have 
been characteristic of the disease in any one locality, and it has 
occurred in mild and severe cases alike. Of the 2 fatal cases 1 suffered 
with bloody diarrhcea, the other with constipation. The abdominal 
distention and tenderness which were frequently present bore no 
definite relation to the condition of the stools. 

Blood counts in 10 cases showed, except during the relapse of Hew- 
lett’s case, no leucocytosis. 

Albumin was found in nine of the twenty-one urine examinations, 
being present in both the mild and severe types of the disease. Casts 
were observed but four times, twice in mild cases. 

The course of the disease has been complicated by a purulent mon- 
articular arthritis appearing on the thirteenth day, a myositis of the 
deltoid muscle occurring on the nineteenth day, a femoral phlebitis 
occurring on the twenty-fourth and fortieth days of the disease, 
and once with intestinal hemorrhages. Achard and Bensaude’s 
diagnosis of pyelonephritis seems hardly justifiable, and it is much 
more probable that the pyuria in their case was due to a cystitis in 
the third week of the illness. Another case of cystitis beginning in the 
second week of a relapse is reported. Furuncles were present in one 
of the severe cases, and a small area of bronchopneumonia occurred 
once during a relapse. The costochondral osteomyelitic abscess de- 
veloping during convalescence and the case of bacilluria twenty-one 
days after the disappearance of the fever were the only sequele. 

The days of disease on which the specific bacillus has been isolated 
from the blood do not differ from those observed in typhoid blood 
cultures, but on account of the differences in the methods employed in 
this country and abroad it is difficult to compare the numbers of para- 
typhoid bacilli thus isolated with the numbers found in typhoid fever. 
Our experience here, however, indicates that in this respect the two dis- 
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eases are similar.’ The date of the appearance of paratyphoid bacilli in 
the urine, their estimated numbers, and their occurrence in the rose-spots 
also agree with the results obtained in typhoid fever. The same can 
be said of the estimated numbers of paratyphoid bacilli in the stools, 
but we can find no record of the occurrence of B. typhosus six and 
seven days after the disappearance of fever. 

The pathological anatomy of the disease, which is described by Long- 
cope, is not here considered. 

Kurth’s 5 cases occurred during an extensive epidemic of typhoid 
fever, as did 6 of the cases of Schottmiiller. Hewlett’s bacillus 
‘* Noonan ” was isolated in a similar series of 26 cases. Gwyn’s case 
was the only one of 265 cases which failed to give a Widal reaction, 
and Cushing’s case was the only instance of paratyphoid infection 
recognized at the Johns Hopkins Hospital during the season 1899 to 
1900. From October, 1900, to the middle of March, 1902, 194 cases 
of typhoid fever were admitted to the medical wards of this hospital. 
In 85 of these blood cultures were made with positive findings in from 
70 per cent. to 80 per cent. of the cases. During this time the serum 
of every case in which the Widal reaction and blood culture were 
negative was tested with Bacillus ‘‘ O ” and Gwyn’s paracolon bacillus. 
The results, excepting the 4 cases just reported, were invariably nega- 
tive. The serum of 1 such case, a typical case of typhoid fever, was 
repeatedly tested with all the paratyphoid organisms mentioned in the 
tables of agglutination. The results were always negative. 

Both Kurth and Schottmiiller state that they were unable to trace 
any definite source of infection nor to establish any close relationship 
between the cases of their separate series, and we must for the present 
abide by their statement. 

Conciusions. 1. There is a type of disease due to infection with 
the paratyphoid bacilli which in all its variations presents a clinical 
picture identical with that frequently produced by infection with B. 
typhosus. 

2. Diarrhoea and a termination of the fever by crisis are apparently 
of more frequent occurrence than in typhoid fever. 

3. Myositis and purulent arthritis, rare complications in 1 typhoid 
fever, have been recorded. 

4. Though the disease may be severe it is usually mild, and fatal 
cases are rare. 

5. Absence of intestinal ulceration may prove to be a distinctive 
feature of the disease. 


1 It is interesting to note that in Gwyn’s case and in that described by Brion and Kayser 
the organism was isolated not by diluting the blood with a Jarge quantity of melted agar or 
bouillon,a point of technique always necessary to success in typhoid blood cultures, but 
by spreading a few cubic centimetres of blood over the surface of agar tubes or plates 
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6. The disease, though wide-spread and occurring in localities where 
typhoid fever is present, is comparatively rare. 

7. Every instance of negative Widal reaction is not due to infection 
with paratyphoid bacilli. 


We are greatly indebted to Dr. B. H. Buxton, of the Cornell Medical 
School, for sending us his own organism and those which he obtained 
from Germany. 


REPORT OF A CASE OF PARATYPHOID FEVER. 


By ALBION WALTER HEWLETT, M.D., 
OF THE NEW YORK HOSPITAL. 


Unper the title ‘‘ Infections Paratyphoidiques,” Achard and Ben- 
saude’ reported in 1896 two cases of continued fever, closely resem- 
bling typhoid fever, from which organisms were isolated, interme- 
diate in character, between the typhoid and colon groups. The first 
case, @ young woman, was admitted to the Beaujon Hospital, in Paris, 
with what at first appeared to be a mild attack of typhoid fever. 
Though the temperature remained elevated and typhoid in character 
for forty-six days, no rose-spots were visible, nor was the spleen greatly 
enlarged. She had no headache, delirium, abdominal distention, or 
tenderness, but throughout the febrile period there was profuse, often 
bloody diarrheea. On the nineteenth day of the disease the left deltoid 
muscle became inflamed, and for five days the left arm was paralyzed. 
At this time a large amount of pus was observed in the urine. This 
persisted for forty-five days, or.well into the period of convales- 
cence. On the twenty-fourth day the right femoral vein became in- 
flamed, and on the fortieth day a similar complication appeared on the 
left side. Throughout the disease there was no leucocytosis, and the 
Widal reaction was persistently negative. 

From a catheterized specimen of urine they isolated an intermediate 
bacillus. Cultures from the blood were negative, and only B. coli was 
isolated from the stools. The patient’s serum readily agglutinated the 
organism obtained from the urine, even several weeks after complete 
recovery. As the urine continued to show a trace of albumin some 
time after the disappearance of the pus the case was regarded as one 
of pyelonephritis. 

The second case, also seen in Paris, was a child seven months old, 
who, in June, 1896, had an attack of bronchitis, accompanied by high 
fever. The few rales which were at first heard soon disappeared, but 


) Bull, et Mém, de la Soc, Méd. des Hopitaux de Paris, 1896, vol. xiii. p. 820. 
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the temperature remained elevated, terminating by lysis on the twen- 
tieth day. Throughout the illness the child was constipated, with 
meteorism and slight abdominal pain. A few days after the onset an 
extensive crop of rose-spots appeared on the abdomen and was quickly 
followed by a scarlatiniform rash over the back and neck. No eruption 
was visible upon the pharynx. On the thirteenth day of the disease a 
red, painful swelling was noticed over the right sternoclavicular articu- 
lation. The following day fluctuation was made out and an incision 
revealed a small amount of pus apparently originating in the joint. 
The cartilage and bone were normal, and the wound healed rapidly. 
Cultures from the pus showed an organism in every respect similar to 
the one isolated from the first case. No agglutination tests were made 
with the child’s serum. 

These bacilli were short rods, with rounded ends, possessing ten to 
twelve very fragile flagella, and were very actively motile. Their 
growth in bouillon, in gelatin, and in milk resembled that of B. 
typhosus. On potato it resembled B. coli. No indol was formed in 
Dunham’s medium. They produced gas in the presence of glucose, but 
failed to ferment lactose. The sera of immunized animals agglutinated 
these two organisms, but had no effect upon B. typhosus and B. psitta- 
cosis. Their pathogenicity for laboratory animals was much less than 
that of B. psittacosis. 

Achard and Bensaude concluded that their two cases were not similar 
to those described as due to infection with B. psittacosis, and pointed 
out the necessity of testing the sera of typhoid fever patients in whom 
the Widal reaction was absent with these newly discovered organisms, 
They also advanced the view that when a sufficient number of similar 
cases should be collected there would be found to exist a type of disease 
closely resembling typhoid fever, but possessing certain definite and 
distinguishing characteristics. 

Shortly after this Bensaude' reported that the organisms first de- 
scribed by him as ‘‘ paratyphoid” were identical, except in their path- 
ogenicity, with B. psittacosis, and another observer’ classed these two 
cases with other instances of psittacosis infection. 

The B. psittacosis was isolated by Nocard during an epidemic of 
‘* infectious pneumonia,” which, in 1892, followed the importation into 
Paris of several hundred South American parrots. This epidemic 
made such a deep impression upon the professional minds of that city 
that for several years many imperfectly reported cases of obscure con- 
tinued fever, both with and without pulmonary complications, were 
described as instances of ‘‘ La Psittacose.” The exact nature of many 
of these cases cannot now be determined. The true disease has, how- 


1 Thesis, Paris, 1897. 2 Millienne, Thesis, Paris, 1897, 
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ever, been accurately described,’ and there can be no doubt that, in 
spite of the similarity between the ‘‘ paratyphoid” and psittacosis 
organisms, the clinical picture of the two cases of Achard and 
Bensaude is similar not to that of ‘‘ infectious pneumonia,” but 
to that of the rapidly growing group of cases now under consideration. 

In 1897 Widal and Nobécourt? described an organism isolated from 
an abscess in the neighborhood of the thyroid gland which also pos- 
sessed the cultural characters of the B. psittacosis without giving its 
serum reactions. This ‘‘ paracolon bacillus” was agglutinated by the 
patient’s own blood in a dilution of 1 to 1000. 

One year later Gwyn’ reported a case from Dr. Osler’s clinic which 
presented a typical picture of typhoid fever, stupor, delirium, con- 
tinued temperature, rose-spots, palpable spleen, diazo reaction, and 
intestinal hemorrhage. From the blood of this patient Gwyn obtained 
a bacillus which was similar in character to Widal’s paracolon bacillus. 
The patient’s serum agglutinated this bacillus in a dilution of 1 to 200, 
but did not agglutinate the typhoid bacillus in dilutions above 1 to 5. 
Gwyn seems to have regarded this case as one of typhoid fever, with 
a secondary paracolon infection, although he raises the question as to 
whether all the symptoms might not have been due to a paracolon 
infection alone. 

In 1900 Cushing* described an organism, Bacillus O, isolated from 
a costo-chondral abscess following a supposed attack of typhoid fever. 
The Bacillus “ O ” was agglutinated by the patient’s own blood in a dilu- 
tion of 1 to 800. Culturally the organism showed only minor varia- 
tions from Gwyn’s paracolon bacillus, but the serum of Cushing’s 
patient did not agglutinate Gwyn’s organism. In an elaborate study 
of the characters of these bacilli, Cushing showed their apparently close 
relationship to the enteritidis group, intermediate in character between 
the colon and typhoid groups. He summarized the chief distinguishing 
features of this group as follows : 

‘* Intermediate Group. B. Girtner and B. chol. suis type. Bacilli 
with the morphology of B. typhosus and possessing an equal or greater 
number of flagelle. Actively motile and in many cases having a dis- 
tinct pathogenicity for both man and animals. Reaction in milk 
presents an early and terminal strong alkalinity in the presence of air, 
appearing after a transient acidity. Milk is never coagulated. They 


1 Dujardin-Beaumetz. Official Report, Paris, 1892. Gilbert and Fournier. Etude sur la 
Psittacose. La Presse Médicale, 1897, vol. v. p. 25. 

* Séroréaction dans une infection & paracolibacille. La Sémaine Médicale, 1897, vol. xvii. 
p. 285. 

8 On Infection with a Paracolon Bacillus in a Case with All the Clinical Features of Typhoid 
Fever. Johns Hopkins Hospital Bulletin, 1898, vol. ix. p. 54. 

+ A Comparative Study of Some Members of a Pathogenic Group of Bacilli of the Hog Cholera 
or Bac. Enteritidis (Girtner) Type, Intermediate Between the Typhoid and Colon Groups. 
Johns Hopkins Hospital Bulletin, 1900, vol. xi. p. 156. 
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ferment glucose with the production of gas, never lactose or saccharose. 
Under ordinary cultural conditions no indol is produced. 

“ Bacillus “O” and B. paracolon (Gwyn) may represent a subdivision 
of this group, being slower in their action on milk and growing less 
luxuriantly, and move like B. typhosus in various fluid media and 
resembling it in their pathogenic action on animals.” 

Durham' later attempted to separate Gwyn’s paracolon and Cushing’s 
Bacillus “O” from the members of the enteritidis group, distinguish- 
ing them chiefly by their growth in litmus whey and by their inability 
to form free gas from glucose in a Witte’s peptone solution. 

In 1900 Schottmiiller’ reported a case similar to Gwyn’s, and later, 
in 1901, he reported five more such.’ Each patient presented the clin- 
ical features of typhoid fever without showing a Widal reaction toward 
typhoid bacilli. From the blood of each of these cases he isolated 
bacilli which were identical or closely related and which presented the 
characteristics of Gwyn’s paracolon bacillus. In each case the bacilli 
were agglutinated by high dilutions of serum from the same patient, 
while typhoid bacilli were unaffected by dilutions of 1 to 33. Accord- 
ing to Schottmiiller, the bacilli isolated were not all id-ntical in char- 
acter, but so closely related as to form a fairly well-defined group. In 
this group he recognized two types, A and B, depending upon the 
appearance of the growth upon gelatin and potato, the alkali forma- 
tion in litmus whey, and the serum reactions. In addition to these 
six cases, Schottmiiller reported a seventh infection which occurred in 
a doctor who had worked with one of his (Schottmiiller’s) cultures. 
Although no organisms were cultivated from the blood of this patient, 
his serum agglutinated the bacilli obtained from certain of the other 
cases, and he was believed to be suffering from a similar infection. 

Recently, under the name of Bremen gastric fever, Kurth‘ has 
described five cases with many of the features of enteric fever, but 
without Widal reactions. From the feces of one of his patients and 
from the urine of another he isolated bacilli which were agglutinated 
by high dilutions of the serum of four of the cases. The serum of the 
fifth, the case showing bacilli in the urine, was unfortunately not pre- 
served, and so could not be tested. Kurth’s organisms differed in 


1 Some Theoretical Considerations upon the Nature of Agglutinins, together with Further 
Observations upon Bacillus Typhi Abdominalis, Bacillus Enteritidis, Bacillus Coli Communis, 
Bacillus Lactis Aerogenes, and some other Bacilli of Allied Character. Journal of Experimental 
Medicine, 1901, vol. v. 353. 

2 Ueber eine das Bild des Typhus bietende Erkrankung hervorgerufen durch Typhus 
aihnliche Bacillen. Deut. med. Wochenschr., 1900, vol. xxvi. p. 511. 

3 Weitere Mittheilungen tiber mebrere das Bild des Typhus bietende Krankheitsfille her- 
vorgerufen durch typhusibuliche Bacillen (Paratyphus). Zeitschr. f. Hygiene u. Infectionskr., 
1901, vol. xxxvi p. 368. 

4 Ueber typhus ahnliche durch einen bishernicht beschriebenen Bacillus (Bacillus bremensis 
febris gastric) bedingte Erkrankungen. Deut. med. Wochenschr., 1901, vol. xxvii. pp. 501 
and 519. 
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some respects from Gwyn’s, Cushing’s, and Schottmiiller’s. They were 
very pathogenic to mice and guinea-pigs, producing a septicemia. A 
membrane was formed on bouillon, and milk showed a late coagula- 
tion. In glucose bouillon gas was produced. No note is made of the 
action on the other sugars. Indol was not formed after forty-eight 
hours. Without further study one would be inclined to doubt the 
affinity of Kurth’s bacilli to the group that we have been describing. 

Brion and Kayser have reported a case’ in which an organism hav- 
ing the characteristics of the bacilli belonging to type A of Schott- 
miiller was isolated from the blood, urine, feces, vagina, and rose-spots. 
The patient was a young girl, who entered the hospital in the third 
week of her illness. The temperature was slightly elevated and some- 
what irregular. There was anorexia, abdominal pain, and constipation. 
The spleen was palpable, but no rose-spots were noted. A _ profuse 
vaginal discharge was found, cover-slips from which showed gonococci. 
In eight days the temperature reached normal, and six days later the 
patient was discharged. She returned to the hospital after three days 
with symptoms pointing to a relapse of the original illness. At this 
time the spleen was palpable and definite rose-spots were seen over the 
abdomen. Following this relapse there was a second one, which occurred 
after an interval of normal temperature for several days. During 
convalescence symptoms of thrombosis developed in the left leg. The 
Widal reaction was absent throughout the attack, and the organism 
isolated from so many different situations reacted positively with the 
patient’s serum in 1 to 1000 dilutions. 

A case of typhoid fever with secondary infection by a “ paracolon” 
bacillus has been observed by Sibman.’? The patient presented the 
symptoms of cholecystitis, and the “ paracolon” bacillus was isolated 
from the gall-bladder, blood, and urinary bladder during life. This 
organism agglutinated with the patient’s serum in dilutions of 1 to 20, 
but reaction was also obtained in much higher dilutions (1 to 250) with 
bacillus typhosus, At autopsy healing ulcers were found in the 
ileum. 

Hume’s case’ presented typical typhoidal symptoms, rose-spots, en- 
larged spleen, and arelapse. The diarrhoea was profuse and persisted for 
more than a month after the temperature became normal. Intestinal 
hemorrhages were present. A cystitis occurred during convalescence, 
and this led to the cultivation from the urine of an intermediate 
bacillus which was also isolated later from the feces. The patient’s 


1 Ueber eine Erkrankung mit dem Befund eines typhusihnlichen Bacteriums im Blute 
(Paratyphus). Miinchener med. Wochenschrift, 1902, No. 15, p. 611. 

2 Boston Medical and Surgical Journ., 1902, No. 17, vol. exlvi. p. 443. 

% A New Pathogenic Bacillus Isolated from a Case Diagnosed as Typhoid Fever. Thompson 
Yates Laboratories, 1902, vol. iv. p. 385. 
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serum agglutinated this organism in a dilution of 1 to 200, but did not 
affect the typhoid bacillus in a dilution of 1 to 10 

Strong’ has quite recently reported an autopsy forty-two hours after 
death in which a bacillus similar to Cushing’s Bacillus ‘‘O” was 
isolated from the spleen. The spleen was enlarged and soft, and the 
organs in general showed the lesions common in acute infections. Both 
large and small intestines were normal throughout. No agglutination 
tests were made, and Strong himself suggests the possibility that the 
bacillus might be a post-mortem invader. 

Coleman and Buxton’s case7 has recently been reported in this journal.’ 

The following case occurred in the service of Dr. S. W. Lambert at 
the New York Hospital. Its similarity to many of the above cases 
justifies it being placed in the same class with them, and it is reported 
here as adding another to this interesting group. 

J. N., stoker, aged thirty-four years, single. Entered the New York 


Hospital October 7, 1901. Family and past history unimportant. 
He never had had typhoid fever. He became ill about seven days 
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before admission, after a heavy debauch. Since then he has had con- 
stant vomiting, severe headache, and moderate cough, with white mucus 
expectoration. He has been continually feverish, and at times chilly, 
but has had no shaking chills. A mild diarrhea with two or three 
passages a day had persisted from the onset up to the time of admis- 
sion. He was admitted with a temperature of 104.2° F., respirations 
24, and pulse 108 per minute. On examination the tongue appeared 
heavily coated in the centre, with clean red edges and tip. Over both 


1 Paracolon Bacillus. Johns Hopkins Hospital Bulletin, 1902, vol. xiii. p. 107. 
2? THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, June, 1902. 
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lungs a few sibilant and sonorous rales were heard. The abdomen 
was distended and tympanitic and showed a few rose-colored spots, 
which disappeared on pressure. The spleen was not made out. The 
urine contained a very faint trace of albumin, with occasionally a few 
hyaline and finely granular casts. 

After admission the bowels were constipated, frequent enemata being 
necessary. The feces presented nothing charactoristic, usually being 
formed and yellowish without the presence of blood or of mucus. The 
pulse-rate was not increased in proportion to the fever during the 
earlier period of the disease. The temperature showed a continuous 
course up to about the thirteenth day, ranging mostly from 102° F. 
to 104.4° F. After this it became remittent, and on the twentieth, 
twenty-first, and twenty-second days was normal. It then rose once 
more, and the second course of fever lasted to the thirty-fifth day. On 
the twenty-fifth day pain was complained of in the left axilla and 
over this area loud friction sounds were heard. On the twenty-eighth 
day the patient had a chill lasting a half-hour. On the next day 
signs of a small area of consolidation were discovered near the spine 
of the left scapula. These signs lasted only two days. Leucocytes on 
the twenty-fifth day, 12,000. No fresh rose-spots appeared during 
the second course of fever. The abdomen remained rather distended. 
The spleen was not felt at any time. 

The blood serum agglutinated typhoid bacilli fairly well, but not 
typically, in a dilution of 1 to 10 on the ninth, the nineteenth, and 
thirtieth days. No agglutination occurred in a dilution of 1 to 50, and 
no intermediate dilutions were used. Blood cultures were taken on 
the eleventh day of the first fever, and on the fourth and tenth days 
of the second course of the fever. The first and last cultures were nega- 
tive in result. On the second occasion one flask showed a growth of 
a bacillus which we shall call for convenience Bacillus ‘‘ Noonan.” 
It was found that the patient’s serum agglutinated this organism in a 
dilution of 1 to 100. 


This case, therefore, presented all of the essential clinical features of 
enteric fever except the presence of a palpable spleen and a Widal 
reaction toward typhoid bacilli. It is possible that the spleen was 
enlarged, but was not palpable on account of the distention. The 
second fever was regarded as a relapse, with a complicating small area 
of bronchopneumonia. The reasons for not regarding this rise of tem- 
perature as due to the bronchopneumonia alone were the limited extent 
of the signs and their duration of only two days, the lack of an increase 
in the rate of respirations, and the presence of the B. ‘‘ Noonan” in 
the blood at this time. 

The B. ‘‘ Noonan” was found to be a short bacillus decolorizing 
by the Gram method. In early bouillon cultures the majority of the 
organisms are motile, the motion being more darting in character 
than that of typhoid bacilli. The growth in agar, in gelatin, and in 
bouillon could not readily be distinguished from that of the typhoid 
bacillus. Milk is at first acidified, but after a period of about three 
weeks it becomes neutral, and remains so or becomes faintly alkaline. 
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The amount of alkali developed in plain milk after two months’ growth 
was not sufficient to cause opalization. Indol was not formed after 
five days’ growth in Durham’s solution. The bacillus ferments glucose 
with the production of acid and the evolution of gas, but has no effect 
upon lactose or sucrose. On the Hiss semisolid ‘‘ tube” medium there 
is abundant production of gas, with growth along the stab and out 
from it in radiating comma-shaped streaks, a typical ‘‘ colon-growth.” 
The organism differs, therefore, from the typhoid bacillus in that it 
produces gas in glucose, and does not cause a diffuse clouding of the 
Hiss semisolid medium. It differs from the colon bacillus in not fer- 
menting lactose, not coagulating milk, and not, at least readily, pro- 
ducing indol. 

The agglutination reaction affords a most delicate method for differ- 
entiating organisms. Durham has shown, however, that agglutination 
reactions are by no means absolutely reliable tests of the affinity of 
bacteria. On the one hand, organisms easily distinguishable, either by 
their morphology or by their cultural characters, may interagglu- 
tinate ; that is, the serum derived from an animal immunized with the 
one will agglutinate the other. On the other hand, organisms which 
cannot be distinguished with certainty by means of their cultural or 
morphological characters may show absolutely no tendency to inter- 
agglutinate. This is especially true in the colon group, where it is 
uncommon to find two varieties of colon bacilli giving the same serum 
reaction. Typhoid bacilli show only minor differences in this respect 
toward potent typhoid sera. 

Gwyn’s paracolon bacillus and Cushing’s Bacillus “ O” illustrate that 
closely related organisms may show no mutual serum reaction. Thus, 
Cushing showed that after inoculating a rabbit with his Bacillus ‘‘O” 
and then with B. chol. suis, its serum, while agglutinating these two 
organisms in a dilution of 1 to 5000, did not affect the paracolon 
bacillus in a dilution of 1 to 10. On the other hand, Durham states - 
that a Gwyn serum active up to 1 to 20,000 on Gwyn had not the 
slightest effect upon Cushing’s bacillus “O” at 1 to 100 dilution. 
Schottmiiller found that the ‘blood from his patients in each case 
agglutinated the organism from the same patient in dilutions of from 
1 to 100 up to 1 to 10,000. When the serum from one patient was 
tested with the organism from another, however, the results varied. 
In the majority of the cases agglutination occurred in dilutions up to 
1 to 10,000, but in a few there was no reaction in a dilution of 1 to 33. 
None of his sera agglutinated typhoid bacilli in the dilution of 1 to 33. 

The reaction of B. typhosus, the paracolon bacillus, Bacillus “O ” and 
B. ‘* Noonan ” toward Noonan’s and toward typhoid sera showed the 
results tabulated below. As a rule, only two dilutions were made— 
1 to 10 and 1 to 50. 
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Noonan. ar 


21-10 | + 1-100; + 1-50 | + 1-50 +1-50 + 1-50 | + 1-50 
B. typhosus . . -1| — 1-50 


1-50 

Cushing . . . { 1-100 1-10 | — 3-10 | — 1-00 | |? 1-0 | — 1-20 
B.“Noonan” . . | + 1-100 | —1-10 | — 1-10 |? 1-10 |—1-10 |? 1-10 | — 1-10 


? = a suggestive but not typical reaction. 


These results may be summed up in the statement that while 
Noonan’s serum agr‘utinated typhoid bacilli only fairly well in a 
dilution of 1 to 10 and not at all in a dilution of 1 to 50, it agglu- 
tinated B. ‘‘ Noonan,” Gwyn’s paracolon, and Cushing’s Bacillus “O” 
in dilutions of from 1 to 50 to 1 to 100. On the other hand, typhoid 
sera having a potency of at least 1 to 50 gave only suggestive or no 
reactions with these organisms in dilutions of 1 to 10. In addition to 
those tabulated, numerous other agglutination tests were made with 
typhoid sera on B. ‘‘ Noonan.” but in no case was a positive result 
obtained. 

A guinea-pig was immunized by means of intraperitoneal injections 
of B. ‘*‘ Noonan” and its serum was used for agglutination tests. In 
addition to Gwyn’s and Cushing’s organisms several others, belonging 
apparently to the same group, were tested. 


Organisms. Dilution of Result. 
serum. 

Gwyn’s paracolon . ; é . 1-5000 
Schottmiiller’s Miiller (type ‘‘A”’) . 1-5000 

2 1-5000 Negative. 
Johnston’s Milefsky . } 1-500 

‘ale 1-500 Suggestive. 

Coleman and Buxton’sCase7 { 1-100 Positive. 
Kurth’s bacillus. ‘ 1-20 Negative. 
Schottmiiller’s Seeman (type ‘B’’) . 1-20 
Strong’s bacillus. é 1-20 
B. typhosus (1 variety) . 1-20 
B. coli (2 varieties) - 1-20 


The above serum reactions suggest the close relationship of the first 
seven of these organisms. To these and to the infections which they 
caused are especially applicable the names of paratyphoid bacilli and 
paratyphoid fever. Whether the remaining organisms are only varia- 
tions from this type or are to be placed in a separate class or classes 
can only be determined by careful comparative studies of their cultural 
and agglutinative peculiarities. 
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PARACOLON INFECTION, TOGETHER WITH THE REPORT 
OF A FATAL CASE, WITH AUTOPSY. 


By WARFIELD T. Lonacopg, M.D., 
OF PHILADELPHIA. 


(From the Ayer Clinical Laboratory, Pennsylvania Hospital.) 


Wirarn the last few years careful bacteriological investigations 
made upon the blood of typhoid fever patients have shown that in a 
small number of cases, none of which give the Widal reaction, an 
organism can be cultivated from the blood, during life, which differs 
in many essential points from bacillus typhosus. This organism was 
first accurately described by Widal, who called it bacillus paracoli. 
Recently Schottmiiller has substituted the name of paratyphoid bacil- 
lus, and proposes to call those cases in which the bacillus occurs 
‘* paratyphoid fever,” to distinguish them from true typhoid fever. 
Two of these ‘‘ paratyphoid ” or ‘‘ paracolon ” infections have occurred 
at the Pennsylvania Hospital, the first of which resulted fatally. For 
the clinical notes of this case I am indebted to Dr. J. C. Wilson, and 
for the other to Dr. Frederick A. Packard. 


CasE I.—Natalie C., Italian laborer, aged twenty-two years. The 
patient was admitted to the Pennsylvania Hospital March 9, 1902, and 
entered the service of Dr. J. C. Wilson. The patient spoke only an 
Italian dialect, and it was difficult to obtain a history of his illness. 
A friend stated that eight days before admission the patient had had a 
chill, followed by headache, and pain in the abdomen and right side. 
He had also had nose-bleed. Physical examination showed a well- 
developed man, with slightly flushed cheeks and moist-coated tongue. 
About the upper lip and ale of the nose were a few herpetic vesicles. 
The lungs were resonant and free from rales; the heart sounds were 
clear. Over the abdomen, chest, and back were a few suggestive rose- 
spots, and the spleen was distinctly palpable. Temperature, 106° F. ; 
respirations, 32; pulse, 120. The urine was acid, of 1026 specific 
gravity, and contained no albumin, sugar, or casts. 

March 10th. Patient is delirious and shows intense excitement dur- 
ing his baths. Leucocytes, 5900. Widal reaction negative. 

11th. The delirium still continues, but the patient is less violent. 
He lies in a semi-stuporous condition approaching coma vigil. Bowels 
have not moved since admission. At 4 p.m., blood cultures from 
median basilic vein. In all bouillon flasks, seven in number, an 
actively motile typhoid-like bacillus. 

12th. Patient’s general condition is much worse; pulse extremel 
weak ; completely unconscious. Immediately before death, on March 
13th, at 5.30 a.m., the rectal temperature was 108° F. 


The following is an abstract from the notes made at autopsy twenty- 
eight hours after death : 
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General paracolon infection ; congestion and cedema of lungs; acute 
splenic tumor; parenchymatous degeneration of liver and kidneys ; con- 
gestion of brain; ascaris lumbricoides in intestine. The body-is that of 
a well-built man, 175 centimetres in length. No abrasion over the 
surface of the body. About the lips and ale of nose are seen herpetic 
vesicles. There is nothing of note in the peritoneal, pleural, or peri- 
cardial cavities. 

The heart weighs 345 grammes. The muscle is exceedingly soft, so 
that when the organ is held up by the apex the entire heart collapses 
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about the hand. The cavities and wails bear normal relations, and all 
the valves are thin and delicate. 

Both lungs present extreme congestion and moderate edema, but no 
areas of consolidation are discovered. 

The spleen measures 17} x 12 x7 centimetres, and weighs 460 
grammes. It is much enlarged and exceedingly soft. The capsule is 
smooth, delicate, and grayish-red in color; on section the pulp is soft, 
friable, and the general cut surface is of a dull, reddish-gray color. 
The Malpighian bodies are visible, and scattered through the spleen 
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pulp are a few small hemorrhages. The trabecule do not appear 
increased. 

The liver weighs 1810 grammes and measures 29 x 20 x 10 centi- 
metres. The organ is increased in size, and its consistency is quite soft. 
Beneath the capsule, which is not thickened, is seen a network of 
injected vessels. On section the surface presents the brownish-gray 
appearance characteristic of cloudy swelling. 

he kidneys together weigh 270 grammes and are alike. Their 
consistency is much decreased, the capsule strips readily, and the sur- 
face is smooth. On section they show marked cloudy swelling. 

Intestines. In the colon the solitary follicles are visible as small 
gray points, 1 millimetre in diameter. In the small intestines there is 
no swelling either of the solitary follicles or Peyer’s patches, and, with 
the exception of a few areas in which the mucosa contains gas blebs, 
the ileum, jejunum and duodenum show nothing abnormal. The 
appendix measures 10 centimetres in length, its mucosa is apparently 
normal. Throughout the large and small] intestines large numbers of 
ascaris lumbricoides are found. 

The stomach and cesophagus are apparently normal. 

The mesenteric glands are not enlarged and appear of normal con- 
sistency. A few of them crepitate, and on section are found to contain 
gas blebs. 

The vessels of the brain are deeply congested. No exudate. 

The urinary bladder, prostate, seminal vesicles, testes, adrenals, 
pancreas, and trachea appeared normal. 

Bacteriological Examination. At autopsy cultures were made from 
the heart’s blood, lungs, liver, spleen, mesenteric glands, gall-bladder, 
and cerebral fluid. On plates from the heart’s blood, lung, liver, and 
spleen, numerous colonies developed of a typhoid-like organism agree- 
ing exactly with the bacillus isolated from the blood during life. 
The colon bacillus was also present in the liver. Plates from the 
mesenteric glands, gall-bladder, and cerebral fluid gave negative 
results. This typhoid-like bacillus is a small actively motile organism 
that does not stain by Gram’s method. The morphology is that of 
bacillus typhosus. On agar plates the surface colonies are small, 
slightly raised, moist and gray, 1 to 2 millimetres in diameter. Under 
the No. 3 objective the colonies are pale brown, translucent and finely 
granular. The deep colonies are small, gray, round, oval or lanceolate 
bodies, being translucent under the No. 3 objective. The growth 
appears as a whitish moisture on potato, and in bouillon there is 
diffuse clouding without pellicle formation. Gelatin is not liquefied. 
Litmus milk in the first twenty-four hours is slightly acidified, but at 
the end of forty-eight hours the acidity does not increase, and there is 
a distinct greenish-blue cream ring. By the third day the milk regains 
its neutral tint, and after a week there is a faint alkaline reaction, 
which gradually deepens until by the fourteenth day the color is a dark 
navy blue. No further changes are noted after five weeks’ growth. 

Fermentation tests were made in 2 per cent. glucose, detrose, 
saccharose, lactose, and mannite bouillon. Glucose, dextrose, and 
mannite are all fermented, but there is no fermentation either of 
lactose or saccharose. In glucose much less gas is formed with" this 
bacillus than with the colon bacilli, the latter being used for control 
tests. Indol is not formed. 
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Histological Examination. The heart muscle presents no special 
changes besides some congestion and swelling of the muscle fibres, in 
some of which the striz are poorly marked. 

The lungs show extreme congestion, with a moderate amount of 
coagulated serum filling the alveoli. 

The spleen is much congested, and the Malpighian bodies are some- 
what increased in size. There is no endothelioid proliferation, and no 
red blood carrying cells are found. 

The liver shows, besides the general swelling and granulation of the 
cells, multiple focal necroses. These areas usually occur in the middle 
zone of the liver lobule, and vary from the size of three or four liver 
cells to about one-sixth the size of a liver lobule. The smallest foci 
appear as a granular mass taking the eosin stain; or as two or three 
necrotic liver cells, which, although their nuclei refuse the stain, still 
retain their architecture. 

Frequently a few leucocytes and fragmenting nuclei are present. 
The liver cells immediately bordering these areas show beginning 
necrosis ; their nuclei are either contracted and deeply staining or are 
large and practically refuse the stain. Karyokinesis is often present. 
In the larger areas necrosis is much more extended, and the central 
portion is often filled with leucocytes, fragmented nuclei, and a fine 
interlacing network of fibrils which take Weigert’s fibrin stain. In no 
case, however, is the leucocytic infiltration excessive, and these cells 
are usually confined to the periphery of the areas. The capillaries 
lying between these foci contain but few leiicocytes and no thrombi. 
Cells of an epithelioid type are entirely absent. No bacteria can be 
found in the areas. 

The kidney shows swelling and granulation of the tubular epithelium. 
The mesenteric glands are normal. Ina few of them open spaces are 
seen, which are evidently produced by post-mortem gas formation. 
The lymphoid tissue is not increased, and no endothelioid proliferation 
is present. 

Intestines. Sections were made through many of the solitary follicles 
of the large intestine and the agminated follicles of the ileum, but in 
no section were definite lesions found. In one or two sections the 
lymphoid tissue was very slightly increased and in the germinal centres 
of the largest ones, one or two endothelioid cells were found. These 
cells occurred in no other situations of the intestinal wall. 

Case [I.—Adolph G., aged thirty-five years; laborer. The patient 
was admitted to the Pennsylvania Hospital April 3, 1902. The family 
history was unimportant, and the patient said he had never before had 
any serious illness. The present attack began three days before admis- 
sion, with slight chilly sensations, cough, headache, loss of appetite, and 
abdominal pain. The day before admission he had had nose-bleed. 
Bowels were constipated. 

On examination the man appears well nourished ; the lips are dry 
and the tongue is coated. Heart sounds clear. Lungs show slight 
impairment of resonance at the bases on percussion, and numerous 
crepitarit rales are heard in these situations. The abdomen is sensitive 
to pressure. Spleen is not palpable. A few rose-spots are seen upon 
the back. Temperature, 101° F.; respirations, 28; pulse, 92. Urine 
is acid, of specific gravity 1015; no sugar, a trace of albumin and a 
few epithelial casts. 
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April 5th. Widal reaction negative ; leucocytes, 4200. 

7th. Rales still present over both lungs; sputum slightly blood 
tinged. 

9th. Widal reaction negative ; leucocytes, 4400. 

14th. The patient begins to fee] better, no tubercle bacilli found in 
the sputum. Culture from median basilic vein; growth of a small 
actively motile bacillus which agglutinates with the patient’s serum in 
1 to 200 dilutions. 

15th. Widal reaction positive for B. typhi in 1 to 20 dil., negative 
at 1 to 50. 

23d. Uneventful convalescence. 

May 1st. The patient was again admitted to the hospital complain- 
ing of the same general symptoms which characterized the first attack ; 
but this time diarrhoea was also present. He had begun to feel sick 
two or three days after his dismissal, and since then had been gradually 
getting worse. The patient presents much the same appearance as he 
did on his first admission, but besides the coated tongue the lips are now 
covered with herpetic vesicles. The lungs are clear to percussion, but 
a few rales are heard over both sides. The abdomen is not tender, but 
the spleen is distinctly palpable, and a few rose-spots are seen over the 
abdomen. Urine acid, specific gravity 1012; moderate trace of 
albumin ; hyaline and finely granular casts. 
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April 


2d. Leucocytes, 3800. Cultures made from vein of the arm gave 
same actively motile bacillus as in the first culture. 

6th. Widal reaction positive for B. typhi in 1 to 20 dil.; negative 
at 1 to 50. 

9th. Patient’s temperature reached normal to-day. The convales- 
cence from this time was uneventful. 

Bacteriological Examination. On April 14th cultures were made 
from the median basilic vein and 10 ¢.c. of blood was distributed 
among six flasks containing 250 c.c. of bouillon each. Before the 
culture was taken the skin of the forearm was carefully cleaned accord- 
ing to Cole’s method, and the same technique was observed in the first 
ease. In only one flask did a growth develop. This proved to be an 
actively motile bacillus similar in all respects to the bacillus from the 
first case, except that milk was not turned alkaline. Litmus milk was 
faintly acidified, and after two or three days’ growth there was gradual 
return to the neutral reaction, but very slight alkali if any was pro- 
duced, even at the end of four weeks’ time. The growth in all other 
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media, the gas production in the various sugars, and the absence of 
indol formation, all corresponded to the characters of the bacillus from 
Case I. During the patient’s relapse the same organism was recovered 
from the blood for the second time, and developed in five out of seven 
bouillon flasks, Cultures from the urine made May 10th gave nega- 
tive results. 

The serum from the patient reacted throughout the convalescence of 
the primary attack, and during the relapse with this bacillus in dilution 
of 1 to 200; with Gwyn’s bacillus at 1 to 500; with Cushing’s bacillus 
at 1 to 200, and with Carlez, Case I., at 1 to. 20. The serum agglu- 
tinated not only these various strains of paracolon bacilli, but also 
reacted in low dilution with typhoid bacilli. This positive Widal 
reaction developed during the convalescence from the primary attack 
and lasted throughout the relapse. A definite reaction was never 
obtained in dilutions higher than 1 to 20, but some clumping was 
noticed even in 1 to 100 dilutions. 


Time one hour. 


Sera. | Organism. 
1-500 1-200 1-100 1-50 1-20 1-10 
ats + + + Greenberger. 
| — |,+ Carlez. 
Greenberger, Case I. 4 + + + + + + Gwyn. 
| + + Cushing. 
= | + Bac. typhosus. 
| 0 | 0 0 —- | - ? Greenberger. 
J. M. Typhoid 0 | Oo — | Carlez. 
0 0 0 t + + | Bac. typhosus. 
0 0; —- — Greenberger. 
G.C. Typhoid 0 0 0 _ _ | — | Carlez. 
0 0 0 + + | t Bac. typhosus. 
N.C. Typhoid. 4 0 0 0 - Carlez. 


| 0 0 0 + | + + | Bae. typhosus. 


0 = No test made at this dilution. 


The observations upon the occurrence of the paracolon or para- 
typhoid bacillus made by Achard and Bensaude, Widal, Gwyn, Cush- 
ing and Schottmiiller, Kurth, Brion and Kayser, and Coleman, have 
been thoroughly reviewed by Hewlett; and Johnston in his article 
upon the subject has discussed the characteristics of the organism as 
well as its agglutination reactions, and the clinical aspect of the 
infections. 
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Brion and Kayser’s case is especially noteworthy as illustrating the 
remarkably wide distribution of the organism throughout the body. 
In their case they recovered the paracolon bacillus from the blood, 
urine, feces, vagina, and rose-spots. And the case is of further interest 
inasmuch as two relapses followed the primary attack, and during the 
convalescence from the last one symptoms of thrombosis in the left leg 
developed. Certainly, with these two complications, with the enlarged 
spleen, rose-spots and diazo reaction, which were all present, the clinical 
picture of typhoid fever is practically complete. But yet the Widal 
reaction was absolutely negative and the organism isolated repeatedly 
from so many different situations, and which the authors identify with 
the paracolon bacillus of Schottmiiller’s type “ A,” reacted in dilutions 
of 1 to 1000 with the patient’s serum. Besides Cushing’s case and the 
second case of the present series, this is the only case reported with 
relapse. 

Most of the cases mentioned by Hewlett have evidently been uncom- 
plicated infections, but it is possible that both the paracolon bacillus 
and the typhoid bacillus may be present in the body at one and the 
same time, thus producing a double infection. 

In this connection Libman reports a case of cholecystitis in which 
the paracolon bacillus was isolated during life from the gall-bladder, 
blood, and urinary bladder. The bacillus reacted in dilutions of 1 to 
50 with the patient’s serum, but a Widal reaction was also obtained in 
dilutions of 1 to 250. At autopsy healing ulcers were found in the 
ileum. From the presence of the Widal reaction in such high dilutions 
there can be little doubt that the case was really one of typhoid fever 
with a secondary infection by the paracolon bacillus. It is, neverthe- 
less, interesting to note the point of principal infection in this case, 
namely, the gall-bladder. 

Another autopsy is reported by Strong. The patient had been ill for 
twenty-six days, and there was continued high temperature. The 
autopsy, forty-two hours after death, revealed the signs of an acute 
infection. The spleen was large and soft, the mesenteric lymphatics 
were swollen, and some along the small intestine were hemorrhagic. 
Both the large and the small intestine were normal throughout. 

From the spleen a bacillus was obtained which resembied Cushing’s 
Bacillus ‘‘ O.” It was not possible to make agglutination tests, and 
none of the tissues was examined microscopically. Fresh smears 
from the spleen showed a few crescentic «stivo-autumnal malarial 
parasites and a fair amount of malarial pigment. 

From a study of the cases so far reported it is evident that they 
represent practically the same affection caused by a bacillus or group 
of bacilli which differ materially from both the colon and typhoid 
groups, but have a close relationship to the enteritidis group. The 
VOL. 124, NO. 2.—AUGUST, 1902. 15 
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clinical symptoms are those of a mild infection or more often of typhoid 
fever. In fact, it is frequently impossible, on clinical grounds alone, to 
distinguish them from the latter disease. The general malaise, head- 
ache, diarrhea, and temperature curve, together with the enlargement 
of the spleen, rose-spots, and diazo reaction, form a group of symptoms 
and signs which would, under ordinary circumstances, render the diag- 
nosis from typhoid fever impossible. Relapse may occur, and even the 
complications are those common to typhoid fever. 

Both of the present cases differ somewhat from those so far reported, 
in that herpes was present, and epistaxis occurred early in the disease. 
The first case was ushered in by a chill, a condition noted only in one 
other case, and the terminal hyperpyrexia which occurred in this 
patient is unique. The relapse observed in Case II. was likewise 
unusual. Owing, however, to the positive Widal reaction obtained in 
this case, it is quite possible that the paracolon bacillus was not the 
only agent concerned, but that the condition was really one of double 
infection. Libman’s case is certainly to be considered as a double 
infection. Meltzer in a critical review of the subject is inclined to think 
such double infections are not uncommon, and further believes the 
paracolon bacillus is the prime factor; whereas, the typhoid bacillus 
invades the circulation secondarily and only in sufficient numbers to 
impart to the blood the power of agglutination. Be this as it may, the 
persistent occurrence of the bacillus and relatively high agglutination 
reaction of the serum in the present case make it seem probable that 
the principal cause of the infection was the paracolon bacillus. It has, 
therefore, been considered as such. 

The first case, on the other, hand, was beyond doubt an uncompli- 
cated paracolon infection. Although in certain clinical respects it 
resembled typhoid fever, still the evidence was not conclusive, and 
without the aid of the Widal reaction and blood culture it could only 
be said that the patient was suffering from a severe acute infection. 
From a study of the pathological findings it immediately becomes 
evident that this is actually the case. The diagnosis of typhoid fever 
can certainly be excluded. The absence not only of ulcers, but 
even of marked microscopical lesions in the intestine, and the normal 
size of the mesenteric lymph glands without endothelioid proliferation 
either in them or in the spleen, serve to stamp this condition as one 
totally different from typhoid fever. Such slight swelling of the 
lymphoid follicles as was present is readily accounted for by the large 
numbers of round worms found throughout the lower gastro-intestinal 
tract. 

Doubtless typhoid infections may occur without marked intestinal 
lesions, or even without intestinal lesions at all; but in these cases the 
changes in the lymph glands and spleen are still characteristic of the 
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disease. Opie has recently reviewed this literature, and finds that many 
of the cases do not bear close analysis. Frequently swelling of the 
lymphoid follicles or even small ulcers were present in unusual situa- 
tions, and in the earlier cases the bacteriological records are incomplete. 
From our present knowledge it seems not unreasonable to suppose that 
some of the cases of this latter group were really paracolon infections 
and not typhoid fever at all. 

In the pathology of this case specific lesions were entirely wanting. 
Focal necroses of the liver, as Flexner has shown, are so commonly 
caused by intoxications of both bacterial and chemical origin that no 
stress can be laid on their presence in this case. And Cushing, too, 
produced the same lesion experimentally in rabbits by inoculations of 
bacilli belonging to the enteritidis group as well as by paracolon bacilli. 

Broad conclusions cannot be drawn from one or two cases, but if 
subsequent pathological findings confirm the results so far obtained, the 
distinction made on a bacteriological basis by Schottmiiller and others 
between these infections and typhoid fever, will be fully confirmed by 
anatomical evidence. The wide distribution of the bacillus in the 
body ; its constant occurrence in the circulating blood, and the absence 
of any localizing lesions all lead to the conclusion that the condition is 
simply one of general infection. And since it is now fairly well estab- 
lished that typhoid fever is not a local disease, but rather a general 
infection with localized lesions, it is not surprising that the symptoms 
in these two affections should be so similar. This is all the more strik- 
ing when the close relationship between bacillus typhosus and the para- 
colon bacillus is considered. 

It is, of course, possible that further observations will discover a 
closer connection between these paracolon infections and typhoid fever 
than the present evidence can show but the fact still remains that the 
paracolon bacillus is capable of producing a fatal infection distinct 
from typhoid fever. 
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SPONTANEOUS NON-TUBERCULOUS PNEUMOTHORAX. 


By M. H. Fusse.u, M.D., 
AND 


DAvip RIiEsMAN, M.D., 
OF PHILADELPHIA, 


By spontaneous non-tuberculous pneumothorax we understand a 
pneumothorax occurring suddenly in healthy individuals, without the 
cause being discoverable by physical examination or by the history of 
the case, and in which there is rarely formation of liquid. 

Pneumothorax was, no doubt, known to the ancients; but no clear 
account has come down to us. It is true that Hippocrates mentions 
the succussion splash, but this was wrongly interpreted as meaning pus 
in the pleural cavity ; while, in reality, it means the presence of both 
air and fluid. Apparently the first to appreciate the condition was 
Riolan, a contemporary of Harvey, although the first exact description 
of it was not given until a century ago, in 1803, by Itard,’ a French 
physician, who coined the term pneumothorax. His studies were made 
in the post-mortem chamber, and neither he nor his immediate suc- 
cessors seem to have recognized the condition during life. This was 
reserved for Laennec,’ whose investigations, particularly of the symp- 
toms and diagnosis of the disease, were so thorough that posterity has 
been able to add but little to them. 

Laennec gave the probable causes of pneumothorax as: (1) tuber- 
culosis ; (2) decomposition of, pleural effusions; (3) gangrene of the 
lung ; (4) emphysema of the lung; (5) idiopathic formation of air in 
the pleural cavity. By the latter, Laennec understood a sort of gaseous 
secretion on the part of the pleura. The second and last of these 
causes were finally, in the light of many observations, put aside ; 
although the second, decomposition of pleural effusions, has lately been 
revived on good evidence. Thus, Levy* reported a case in which it 
seemed beyond doubt that a pneumothorax had supervened on a 
pyothorax, as the result of decomposition by an anaérobic organism, 
apparently the bacillus aérogenes capsulatus. 

May and Gebhardt* likewise reported a similar case of pneumo- 
tharax due, in this instance, to the bacillus coli communis, and they 
proposed the name zymotic pneumothorax for one having such an 
origin. The proteus vulgaris and other undetermined organisms have 
also been found in cases of this kind, particularly by French writers, 
who employ the term pneumothorax par fermentation gazeuse. 

The most common cause of pneumothorax is tuberculosis ; this is not 
alone the experience of individual observers, but is shown to be the fact 


. 
218 

| 

| | 
| 
| 
| 


NON-TUBERCULOUS PNEUMOTHORAX. 219 


by several series of statistics. Thus Biach,° in 1880, collected all the 
cases of pneumothorax which had occurred in three hospitals in 
Vienna: 918 cases had been observed, which were divided, according 
to their cause, as follows: 


Echinococcus. “ Perforated csophagus . 2 
Thoracentesis es Abscess of the bronchial glands g « 
Ulcer of stomach * Uncertain * 


As regards the frequency with which pneumothorax occurs in pul- 
monary tuberculosis, the following statistics, quoted from Biach, are 
of interest: In 58,731 cases of tuberculosis which had been observed, 
433—or less than 1 per cent.—developed pneumothorax. Galliard® 
found 36 instances of pneumothorax among 3415 cases of pulmonary 
tuberculosis, making a percentage of 1.054. These are smaller percent- 
ages than those found by Lebert and by West,’ who give the frequency 
as 5 percent. In 1000 cases of phthisis at the Brompton Hospital, there 
were (Fowler and Goodlee*) 65 cases of pneumothorax (6.5 per cent. ). 

It is seen from these statistics and from others which have been 
compiled that from 80 to 90 per cent. of the cases of pneumothorax are 
due to tuberculosis, while the proportion of tuberculous cases that 
develop pneumothorax is from 1 per cent. to 6.5 per cent. Among 
the uncertain cases (14) in the foregoing series, there are a few of the 
so-called spontaneous, idiopathic, or accidental pneumothorax. 

When these spontaneous cases were first observed and reported, it 
was thought that they probably arose from a small tuberculous nodule 
which could not be recognized by physical examination or by the his- 
tory. This view is apparently still held by some reporters—notably 
by West,® Delafield (Case 4, this series), Talayrack,” and Hamilton.” 
West” says: ‘‘ Experience and experiments seem to show that when 
pneumothorax has taken place in the apparently healthy, a lesion 
which may even be of a tuberculous character has really been the 
cause of the accident.” Delafield apparently takes it for granted that 
his case was tuberculous, although neither physical examination nor 
the history of the case bears out this conclusion. Hamilton seems to 
have based his belief largely upon West’s great experience. Cases 
have been observed, however, that have come to post-mortem, which 
prove that in some instances, at least, tuberculosis is not present ; as 
in the cases of Ranking and Devillier (No. 9, our series). Two other 
cases, those of Chauffard and Osler (Nos. 40 and 48, our series), were 
treated by tuberculin, and gave no reaction. The authors have observed 
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the two following cases, which are certainly cases of spontaneous pneu- 
mothorax, and which, they believe, are not tuberculous. The notes 
are copies of those made at the bedside of the patients. 


Case I.—Katherine G., aged twenty-one years ; father and mother 
living ; mother the subject of diabetes mellitus; father well. One 
sister dead of unknown cause. One sister and three brothers living 
and well. There is no tuberculosis in the family. When the 
patient was fifteen years of age she had a severe attack of chlorosis, 
from which she entirely recovered. When nineteen years old she 
gave birth to a perfectly healthy infant. (This child is living 
and well at present.) In 1894 she had a rather severe attack of 
dysentery. Except for the above conditions, she was perfectly well 
until March 14, 1895. On that date I was called to see her for some 
ill-defined ailment. A careful physical examination made at the time 
showed all the organs to be normal. On the morning of March 21, 1895, 
she was awakened from her night’s sleep by a severe stabbing pain in 
the region of her left nipple, accompanied by distressing dyspnea. 
On inspection the left chest was seen to be without respiratory move- 
ment. It was distinctly distended. There was no tactile fremitus. 
There were no voice sounds or breath sounds heard over the left side. 
The apex-beat of the heart was in the fifth intercostal space on the 
right side of the chest. There was marked dulness on percussion. She 
received morphine and was kept in bed. On the next day there were 
the same physical signs, except that the dull note on percussion noticed 
over the left chest was found to be replaced by a resonant note. 

The next day, March 23d, the note over the left chest was hyper- 
resonant, and there was amphoric breathing over the base. On this 
day the patient’s temperature was normal. She still suffered consider- 
ably, and the chest was aspirated. Nothing but air was found. The 
heart at once resumed its normal position, and the patient speedily 
recovered. At the end of two weeks she was able to resume her usual 
duties. She has never been ill since. To-day, seven years after the 
attack of pneumothorax, she is perfectly well. 

Case II.—The patient, P. B., a teamster, aged twenty-seven years, 
born in Ireland, was admitted to the Philadelphia Hospital on December 
16, 1901, in the service of Dr. S. Solis Cohen, through whose courtesy 
we are able to make this report. His sole complaints were cough and 

ain in the right side. The family history was exceptionally good. 

he parents, three brothers, and three sisters, were living and in good 
health. One sister had died in infancy. The man himself had had 
the diseases of childhood and typhoid pneumonia. As a teamster he 
always had been much exposed ; he had also drunk considerably. 

For a month prior to admission he had had, as the result of exposure, 
a cough, which did not trouble him greatly. The night before his 
entrance into the hospital he had a particularly violent fit of coughing, 
during which he was seized with severe pain in the right side. He 
had to go to bed, and the next day was brought to the hospital. 

On admission he was found to be a tall, robust, well-nourished man, 
with a flushed and rather cyanotic face. The breath smelled strongly 
of alcohol. There was no dyspnea apparent. The chest was large 
and deep, the intercostal angle obtuse. The right side of the chest 
was larger than the left, and the intercostal spaces on the former side 
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bulged slightly. Expansion was deficient over the entire chest, par- 
ticularly upon the right side, on which the fremitus was also decidedly 
less than normal, especially toward the base. The right nipple was 


Fie. 1, 


Fig. 2, 


half an inch higher than the left, and on inspiration the intercostal 
spaces retracted less on the right than on the left side. 

On percussion the note over the right side was more resonant than 
that over the left. At the right apex the note had a quality which 
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could be designated wooden tympany ; it was not a clearly tympanitic 
note. Toward the base, however, the percussion sounds were decidedly 
and characteristically tympanitic. The liver dulness was entirely 
obliterated. ‘There was tympany at front, side, and back, down to the 
edge of the ribs; and the note here in the right hypochondrium, as 
has been stated, was more tympanitic than over the upper part of the 
chest. ‘The differences in the percussion note, as well as other features, 
are shown in the accompanying diagram and photograph. The tym- 
panitic sound extended beyond the left border of the sternum. 

Auscultation. On the left side the breath sounds were feeble, the 
vesicular element being almost suppressed. Expiration could not be 
distinctly heard in all parts, but where detected was prolonged and 
low-pitched. On the right side the breath sounds were entirely in- 
audible over the back. In the axillary region a distant breathing 
could be heard, the expiration being somewhat harsh. At the extreme 
apex in front the breath sounds were audible, but faint ; below they 
were absent. Upon expiration an occasional sibilant rile could be 
heard. The vocal resonance was diminished, but not entirely absent. 

The apex-beat was found in the fifth interspace, half an inch outside 
of the nipple line. The boundaries of the organ were not easily deter- 
mined. ‘They were on the right side of the left sternal border, above 
the third interspace ; the left border was a finger’s breadth outside of 
the nipple line ; the lower at the sixth rib. There was some epigastric 
pulsation. The first sound was feeble at the base; the second pul- 
monic was accentuated. The apex sounds were feeble and distant. 

On the following day, December 17th, the patient’s condition was 
about the same, except that the cyanosis had increased and the apex- 
beat and the left heart boundary were a little further to the left than 
they had been. We strapped the patient’s side, and this at once 
relieved the pain. 

On the next day, December 18th, the patient, the notes say, was 
more comfortable ; the cyanosis was less, there was some enlargement 
of the veins in the right hypochondrium, and the tympany still per- 
sisted. The heart, however, had receded fully an inch, the apex 
being now just within the nipple line, as is shown in the diagram. 

Ou December 19th, three days after admission, an attempt was made 
to obtain the succussion splash, but without any result. There was 
evidently no fluid in the pleural cavity. The respiration on deep 
breathing was somewhat amphoric. The coin-test was tried, but did 
not yield a characteristic result. There was no bell tympany, although 
the sound on the diseased side was different from that on the healthy 
one, particularly just below the angle of the scapula. 

Mensuration of the chest on this day showed an expansion of { of 
an inch at the level of the axilla, and 1} inch at the nipple line. 
The circumference of the right side just below the axilla was 19} 
inches; that of the left, 173 inches; at the level of the nipples, the 
right measured 19} inche3’; left, 19} inches; at the level of the ensi- 
form cartilage, right side, 18} inches ; left, 174 inches. 

The urine was acid in reaction and had a specific gravity of 1012. 
It was free from albumin and sugar, but the sediment contained a few 
hyaline casts, triple phosphates, and epithelial cells. The sputum was 
also examined ; it contained no tubercle bacilli. Fever was absent 
throughout. 
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The patient rapidly improved, and on December 23d, a week after 
admission, requested his discharge. The signs of pneumothorax were 
still in part present, and the cyanosis had not entirely disappeared, but 
there was no cough and no distress. He was seen three months after- 
ward, and was entirely well, the breath sounds being normal and equal 
over both lungs. 


It will be observed that in these two cases a pneumothorax appeared 
suddenly ; in one of them during sleep. In neither of the cases were 
there any physical signs, symptoms, or history which would warrant a 
diagnosis of tuberculosis. In both of them recovery was complete. In 
one of the cases aspiration was resorted to for relief of the symptoms. 

In a rather careful search through the literature of pneumothorax 
we have been able to collect 56 cases which appear to belong to the 
class of spontaneous non-tuberculous pneumothorax. 

An analysis of the tables on pages 233-235 shows the following facts : 

Sex. The sex is mentioned in 55 cases. Of these, 45 were in 
males and 10 in females. The large preponderance of males has long 
been recognized. West’ published a series of 24 cases; and Hall," a 
series of 31 cases, including 21 cases of West’s. In Hall’s series there 
were only 2 females, about 1 per cent. In our series there were 2 per 
cent. of females. Hall believes, correctly, no doubt, that the prepon- 
derance of males is due to the fact that men are apt to make greater 
muscular efforts than women. 

Age. There was 1 case under the age of ten years; between ten 
and twenty years there were 13 cases; between twenty and forty 
years there were 30 cases ; over forty years there were 4 cases. 

In 8 cases the exact age was not mentioned, but they were all young 
adults. The condition, therefore, is distinctly more frequent in young 
adults than in either the very young or the very old. No cases 
occurred between the ages of three and sixteen years. 

Side Affected. This is mentioned in 50 cases. In one case the left 
side was the seat of the lesion in one attack, and the right side in the 
other. (Case 41, Goodhart.) Of the remaining 49 cases, 24 were on 
the right side and 25 on the left side. 

Duration. The actual pneumothorax may last but a few days, though 
its effects may persist from a few days to eight or ten weeks. One of 
our own cases was perfectly well at the end of two weeks; the second 
left the hospital at the end of a week, but was not entirely well then. 
When examined, about three months later, he-was entirely well. Two 
cases remarkable for their duration have been reported ; one is included 
in this series. The case reported by Whitney (Case 53, our series) 
appears to be a true case of spontaneous pneumothorax. It had lasted 
nine years, and was under observation at the time Whitney’s article 
was written. Another case of protracted simple pneumothorax, the 
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result of a pneumonia, is reported by Adams.” This case had occurred 
two years before it came under the care of Dr. Adams. There were 
typical signs of pneumothorax, with dyspnea on exertion. After the 
case had been under observation three years it gradually cleared up, 
and all the physical signs disappeared. Both of these cases, however, 
are marked exceptions. The duration averages, perhaps, six or eight 
weeks, although all the symptoms may disappear in a few days. 

Exciting Causes. The exciting causes are not definitely known. The 
condition may supervene during sleep, as in one of our cases. Usually 
some violent exertion has preceded the attack—lifting weights, spas- 
modic cough, playing foot-ball, etc. It is probable that some such act 
is the usual exciting cause in most cases. 

Symptoms. The symptoms are often slight. ‘The patient of Joch- 
mans (Case 53, our series) worked all the time he was under observation ; 
but pain of marked severity, localized in the affected side, coming on 
suddenly and occasionally causing syncope, was present in practically all 
the cases. The pain, however, appears to last but a short time; at the 
end of twenty-four hours the patient was generally free from distress. 

Dyspnea was absent altogether in the majority of cases. In one 
of our own it was marked, in the other it was absent. It is of a rather 
peculiar character ; severe and constant in the beginning, later when 
the patient is lying still he is comparatively comfortable, but any 
exertion whatever causes him much distress. 

Cyanosis was noticed in a few instances. It was present in the 
beginning of both our cases. 

Unconsciousness occurred but once, and then apparently from the 
great pain and dyspnea. 

Cough usually occurred, but was spasmodic in character and without 
accompanying expectoration. 

Fever was not a marked symptom. In Case I. of our own observa- 
tion there was a temperature of 102° F. in the beginning, but it lasted 
for only a few hours. In our second case fever was absent. 

Physical Signs. Occasionally, as in the cases of Abeille (No. 10) and 
Johnson (No. 27) of this series, the physical signs were not marked 
when the patient was first seen, but they appeared gradually within 
twelve to twenty-four hours. 

Mensuration is helpful in the diagnosis, as by that means a distinct 
enlargement of the affected side is usually shown. Thus in our second 
case the right side, which was the seat of the pneumothorax, was 1} 
inches larger at the level of the axille and of the nipple, and 1 inch 
larger at the level of the ensiform cartilage. In young individuals a 
compensatory emphysema on the healthy side may cause that side to be 
larger than the one affected with pneumothorax. The nipple is likely 
to be higher on the affected side than on the healthy one. 
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Inspection reveale1 enlargement of the affected side and bulging of 
interspaces in all but one or two of the cases in which it is mentioned. 
There was also loss of motion on the affected side. The apex-beat of the 
heart was dislocated to the right or to the left, according to the side 
affected. In a few instances—Heitler (No. 22), Chauffard (No. 40), and 
Galliard (No. 33)—the apex was seen in the normal position. In two 
cases (that of Lundie and Bushby, No. 50) it was not visible. In these 
cases there may have been pericardial adhesions, retaining the heart in 
the normal position ; or the pneumothorax may have been only partial. 
In our second case the veins over the affected side were enlarged. 

Palpation revealed loss of tactile fremitus on the affected side in all 
but one case. This appears to be the most constant of all signs. The 
edge of the liver may also be felt low down in the abdomen, but occa- 
sionally the liver cannot be felt in the abdomen, despite the fact that 
the hepatic dulness is absent from its normal place. 

The displacement of the heart is an interesting phenomenon. Most 
writers attribute it to the effect of pressure, the mediastinum being 
pushed to the opposite side by the air under pressure. No doubt this 
is a factor, but another of much importance is the elastic traction of the 
healthy lung. The heart, as Powell’® has shown, is held in place by the 
balanced traction of the two lungs, which, to use Fowler and Good- 
lee’s" simile, act upon it like two rubber bands pulling in opposite 
directions. When one of these bands is divided, as is the case when 
the lung becomes collapsed, the other band pulls the heart toward its 
own side. This theory explains the immediate displacement before the 
pneumothorax has attained a high degree. 

Percussion. In all but three of our series of cases the percussion 
note is described as hyperresonant or tympanitic. In two there was a 
dull note on percussion. In Case I. of our own and in the case of Waller 
(No. 35, our series) there was distinct dulness over the affected side. 
So great was the dulness in our own case that the condition was at first 
taken for one of pleural effusion. The note changed within twenty- 
four hours, however, and at the time of tapping there was hyper- 
resonance over the affected chest. The dulness on percussion, which 
may not be distinguishable from that caused by liquid, is due to the 
great tension under which the air is held. The note on the unaffected 
side is more resonant than normal. The heart dulness will be found 
in an abnormal position, the mediastinum being pushed or drawn 
toward the healthy side, as is well shown in Figs. 1 and 2. The 
employment of percussion to locate the heart is not mentioned except 
in our two cases and in that of Lundie. Care must be taken in 
locating the heart dulness to recognize the compensatory emphysema 
on the unaffected side. In many cases absence of liver dulness was 
noticed when the right lung was affected. As the air gradually disap- 
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pears from the chest the percussion note becomes normal at the apex, 
but remains for a time hyperresonant at the base, the bottom of the 
chest recovering its natural character more slowly. 

Auscultation. There may be entire absence of breath sounds and 
voice sounds, as is shown by one of our own cases. When this is com- 
bined with a dulness on percussion there is great danger of mistaking 
the condition for one of pleural effusion. 

Usually there is absence of vesicular murmur, which is replaced by 
amphoric breathing. The voice sounds are usually amphoric in char- 
acter. The coin sound was present in many of the cases, but was 
absent in some. Some discussion has arisen as to whether the ‘‘ coin 
sound ” may occur in any other condition than pneumothorax. That 
it does is proven by a case reported by Osler, in which there was a 
marked coin sound over the apex of one lung, although at post-mortem 
only a large cavity in the lung and not a pneumothorax was found. 

Metallic Tinkling. A musical sound of high pitch, resembling drops 
falling into liquid confined in a cavity, is of frequent occurrence. As 
West pointed out in 1884, this phenomenon is not necessarily due to 
the presence of liquid, the explanation usually given for it, inasmuch 
as it is frequently present when liquid is absent ; in such cases it is 
probably due to the escape of bubbles of air from the ruptured lung 
into the distended pleural cavity. In none of these latter cases was there 
a collection of fluid following the entrance of air, as proven both by 
physical signs and, in some cases, by exploration with an aspirator. 

The opening into the pleural cavity is probably soon closed in many 
of the cases in such a way that very little air finds its way out after the 
first escape. This is probable, as is shown by the rapid disappearance of 
air in most of the cases; and in the patients who had been tapped there 
was no return of air into the cavity, as there assuredly would have 
been if the opening had continued patulous. It is, therefore, seen that 
amphoric breathing and amphoric voice sounds are not necessarily, as 
has been held, signs of a patulous opening, but may occur when the 
opening is closed or valvular. That the opening is occasionally valvular, 
allowing the air to enter but not to leave the pleural cavity, is shown 
by the decidedly positive pressure of the air in the pleural cavity in 
some cases, as in the experiments of Aron,'* made on a case of sponta- 
neous pneumothorax. Hamilton has recognized this fact in his article. 

Recurrence of Symptoms. This took place in six of the tabulated 
cases. In all but one of the instances the recurrence was on the same 
side as the original trouble. In one (that of Goodhart, No. 41) the 
recurrence was on the opposite side. In one case there were three 
recurrences (the case of Gabb, No. 34, in which there were four attacks, 
with intervals of six, two, and six years). In one instance (that of 
Finny, No. 51) the recurrence took place eight weeks after the first 
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attack, when the patient seemed entirely well. In Flint’s case (No. 
26) there was an interval of four weeks. 

A pneumothorax which is simple, that is, not accompanied with the 
formation of liquid in the chest, occasionally occurs in tuberculosis, 
and the patient may remain in good health for a long time. 

West reports such a case. A man, aged twenty-four years, under 
treatment for tuberculosis of the lungs, was suddenly seized with severe 
pain in the chest accompanied by dyspnea, and with the typical 
physical signs of pneumothorax. The patient recovered from this 
attack in six weeks without the formation of liquid in the chest. 

Cayley” and Hale White” give examples of pneumothorax occurring 
in typhoid fever; others refer to the occurrence of the condition in 
lobar pneumonia. These cases have not been included in this series 
because they were due to some sort of inflammatory process in the lung. 
The cases which we have collected had no inflammatory condition. 

One of us (Fussell) has observed a remarkable case of pneumothorax 
which occurred as the initial symptom of a case of primary sarcoma of 
the pleura. Though the case is not one which belongs under the 
heading of this paper, it was thought to be such a case for over three 
months. It is such a marked example of the difficulty of making a 
diagnosis that we report it somewhat at length. It is not included in 
the list. 


Case III.—John A., aged three years, and only child of healthy 
parents. No hereditary disease in either branch of the family. I have 
been his medical attendant since birth. He has never been seriously ill. 

Suddenly in the night of December 14, 1901, he awoke from a 
sound sleep, crying with pain. During the next day he had a slight 
cough. I first saw him on the evening of the 15th. I made a cursory 
examination, but observed nothing especially wrong. At my visit on 
the 16th I observed that there was much dyspnea. When not dis- 
turbed the child was comfortable, but breathed rapidly. On exam- 
ination the heart was found in the normal position. There was hyper- 
resonance all over the right side of the chest. There was exquisite 
amphoric breathing and metallic tingling. There was no succussion 
splash. Pectoriloquy could be heard over the entire right chest. The 
right side was motionless during respiration. There was no fever. 

December 18th. Physical examination revealed the heart to be 3 
em. to the left of the nipple line. There was no fever. The liver 
dulness had disappeared. 

21st. The amphoric breathing had disappeared from the apex of the 
chest, although it could be heard at the base. There was still hyper- 
resonance. 

22d. Vesicular breathing was heard at the apex of the right lung, 
to the third rib anteriorly and to the angle of the rib posteriorly. The 
amphoric breathing was heard only at the base posteriorly. The 
heart’s action was fairly slow. 

26th. The heart was almost in its normal position. Breath sounds 
fairly well heard over the right chest. 
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February 1st, 1902. Patient moving about the house. The temperature 
had never been above normal. The liver dulness had returned. Breath 
sounds could be heard over the entire right lung, but they were not 
as good as over the left lung. The apex-beat of the heart was exactly 
under the nipple. There was no dulness. 

6th. During the night following a day of too severe exertion, 
extreme dyspneea returned. On examination there was marked hyper- 
resonance over the right chest. The heart-beat was in the anterior 
axillary line. Amphoric breathing, pectoriloquy, and metallic tinkling, 
with a typical coin sound, had reappeared. The liver could be felt on 
a line with the umbilicus. The patient was rather cyanosed, and the 
heart’s action was rapid. The temperature was 102° F.—the first 
fever during the jllness. There was evidently a re-opening of the old 
rupture of the lung, or a rupture in a new place. The patient’s con- 
dition gradually grew worse, and on February 11th he was almost in 
extremis. The chest was aspirated under local anesthesia. Much air, 
with a small quantity of bloody froth, escaped. Immediately the 
heart returned to its normal position, dyspneea disappeared, and good 
breath sounds were heard over the right chest. The child fell into a 
quiet sleep, and when he awoke asked for nourishment. 

13th. The patient still pale, but not cyanosed. Good resonance 
over the right side to the liver dulness, which was in the normal posi- 
tion. Heart dulness was of normal size and in the normal position. 
Breathing was slow, regular, and full. . 

24th. There was good respiratory movement on both sides of the 
chest. Breath sounds not quite so loud on the right side as on the left. 
Heart and liver in normal position. 

March 3d. The child appeared well. The breath sounds were still 
not quite so loud over the right chest as over the left. 

Patient was sent to Florida March 1st. Was improving steadily 
until April 8, when suddenly, in the middle of the night, he was 
seized with pain and seemed to be trembling and cold. There was 
some shortness of breath. From that time on he became gradually 
more dyspneeic; breathing rate about 60. Various diagnoses were 
made until Charleston was reached, and liquid was diagnosed in the chest. 

April 16. Physical Examination. The patient lies quietly on the 
right side; but when disturbed he cries. He is not cyanosed. Crying 
does not cause cyanosis at first. After crying has continued and a 
little exertion is made, cyanosis is present. Bulging of the right side 
posteriorly. There is but little motion on that side. The apex-beat 
of the heart is not plainly seen, but it can be felt half an inch outside 
of the nipple line. Right chest measures 103 inches ; left, 12 inches. 
No fremitus on the right side. Large rhonchi are heard over the right 
side, possibly transmitted from the left. No coin sound; no metallic 
tinkling ; no amphoric breathing. On quiet breathing, fairly good 
breath sounds are heard over the entire right side, but nothing to com- 
pare with those on the left. Percussion shows flatness over the entire 
right side posteriorly, resistance below the ribs on the right side, and 
good resonance over the right and left flank on lying down. 

17th. The dulness still persists on the right side ; no fremitus; dis- 
tinct breath sounds on the right side; blowing breathing at extreme 
apex of the right side; left border of the heart dulness at the anterior 
axillary line. The patient was tapped in the mid-axillary line. There 
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was practically no fluid present; only a small amount of blood and 
water that was in the tube at the time of operation. A hypodermic needle 
was entered in two other positions, but no liquid was found. After the 
operation the patient’s left chest was almost tympanitic in character. 
Breath sounds were present. The patient could lie in comfort on the 
back—a thing not possible before. 

18th. Patient breathing rapidly ; lying on the right side; pale, but 
not cyanosed ; abdomen distended. On the right side of the abdomen 
there is very much more resistance than on the left. The interspaces 
on the right side are still bulged. There is epigastric retraction, the 
exterior jugular vein is filled There is tympanic resonance over the 
right side anterior to the margin of the ribs, and there is dulness 
posteriorly of the right side below the fourth rib. No tinkling, no 
amphoric breath sounds. The exterior jugular fills on crying. The 
heart dulness is almost in the anterior axillary line. 

2ist. Breathing is more labored than yesterday, there is resonance 
over the right chest as far as the sixth rib anteriorly and posteriorly. 
Dulness below that position. The dulness is not movable. The left 
border of the heart is one inch to the left of the nipple. 

22d. The patient passed a restless night, is cyanosed, the heart action 
rapid and weak. Physical signs about as yesterday except the position 
of the liver, which seems to be on a decidedly lower line that it was 
yesterday. In the afternoon the patient was suffering so extremely, 
and apparently was in such imminent danger of death, that ether was 
administered, a portion of the sixth rib excised, and the following con- 
ditions found : 

There was a cavity lined with pleura which extended above the point 
of opening as far as the finger could reach. It contained 60 c.c. of 
bloody liquid. The whole lower chest was filled with a semisolid sub- 
stance. 

The patient bore the operation badly, but revived under stimulation, 
and was in good condition two hours after the resection. 

24th. A sudden cardiac dilatation after a good night’s rest. 

26th. Death occurred. At the autopsy the right chest was found 
filled with a primary new-growth of the pleura. Rupture of the lung 
had occurred as the first sign of the disease. 


A study of our own cases and of those we have collected from the 
literature shows that pneumothorax occasionally occurs in persons in 
apparent good health. This has been observed as the cases we have 
collected testify, but the tendency of writers has been to ascribe such 
cases to dn unsuspected tuberculous lesion that had remained and con- 
tinued to remain unrecognized by physical and rational signs. We 
desire to emphasize the fact, however, that there is a spontaneous pneu- 
mothorax which is not due to tuberculosis of the lungs. What is its 
cause? The most reasonable view, it seems to us, is that the rupture of 
the lung occurs through an emphysematous vesicle. This presupposes 
the existence of an emphysema ; hence, it might be said, a disease of the 
lungs. As we have tried to exclude from our tabulation all cases of 
pneumothorax occurring in advanced chronic emphysema, our list com- 
prises only cases in which emphysema if it existed was moderate and 
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not possible of diagnosis. Now a moderate degree of emphysema in 
adults cannot be considered a sign of disease. It is extremely rare to 
find an adult lung in which there are not a few enlarged vesicles along 
the anterior margins or at the apices. As this condition is not recog- 
nizable clinically, and as it is not considered a sign of disease post- 
mortem, it is not necessary to do so when explaining spontaneous 
pneumothorax. Our conclusion, therefore, is that pneumothorax can 
occur, with a practically healthy lung, from rupture of an emphysemat- 
ous vesicle. 

The possibility of its occurrence as the result of emphysema is un- 
doubted. A number of cases of pneumothorax are on record in which 
the autopsy showed advanced emphysema and no tuberculosis. 

In Ranking’s case, quoted in our series (No. 9), there was a spontaneous 
pneumothorax, with recovery. Some time after the patient died of an 
unsuspected dissecting aneurism. At the post-mortem a small super- 
ficial area of the lung that had been affected with pneumothorax was 
found to be the seat of emphysema. Ranking believed that the pneumo- 
thorax occurred because of the rupture of one of these vesicles. There was 
no tuberculosis. Devillier (the first case of our table) was unable to find 
at the post-mortem any signs of tuberculosis, and believed the pneumo- 
thorax was due to rupture of an emphysematous vesicle which was found. 

Cnopf” has observed several cases of diphtheritic croup which devel- 
oped pneumothorax before death; at autopsy an emphysema, local in char- 
acter, was found, rupture having taken place through one of the vesicles. 

Zahn” reports six cases of pneumothorax caused by exertion in indi- 
viduals suffering from some grave pulmonary lesion. He found either 
a rupture through a local emphysema or to a tear of the pleura due to 
old pleuritic adhesions. 

That pneumothorax may occur with a practically healthy lung is 
clearly demonstrated by the cases in our table; the histories show that 
the individuals were perfectly well before the occurrence of the pneu- 
mothorax. The after-history is likewise one of perfect health. No 
severe inflammatory reaction followed the entrance of the air into the 
pleural cavity. In tuberculous cases the simple pneumothorax is soon 
followed by the formation of liquid in the chest. Tuberculous cases die 
in the great majority of instances or become chronic invalids. 

In three of the cases in our list (Osler, Chauffard, and Jochmans) 
tuberculin was used without any reaction following. This would go 
to show that in these cases at least there was no tuberculosis. 

Diagnosis. With the symptoms as described above, sudden severe 
pain in the chest, dyspnoea, faintness, cough, and the physical signs of 
hyperresonance, amphoric breath and voice sounds, metallic tinkling, 
coin sound, dislocation of the viscera, all suddenly appearing, there can be 
no possible difficulty in making a diagnosis of pneumothorax. All these 
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signs, however, are rarely present at the same time in the same case. 
In the very rare cases in which there is dulness on percussion, together 
with loss of tactile fremitus and voice sounds, the pneumothorax may 
readily be mistaken for a pleural effusion, as was done in our first case. 
The sudden appearance of the symptoms and signs in the course of a 
few minutes or hours will usually serve to mark the case as one of 
pneumothorax. Puncture of the chest with a long hypodermic needle 
should always be resorted to when the question is in doubt. 

In the cases in which there is hyperresonance with absence of breath 
sounds, together with loss of tactile fremitus and voice sounds the 
thought of emphysema will arise. In emphysema, however, the physical 
signs are generally bilateral, in pneumothorax one side alone is affected. 
In the very rare cases of unilateral emphysema there may be more 
difficulty in arriving at a conclusion. There will be displacement of 
the viscera in pneumothorax, none in emphysema; the presence of 
vesicular murmur in emphysema, none in pneumothorax. 

There may be great difficulty in the diagnosis from diaphragmatic 
hernia. In this condition the abnormal percussion note, as a rule, does 
not extend over so great a surface as it does in pneumothorax ; gurg- 
ling over the affected side will be present in hernia, absent in pneumo- 
thorax. Auscultatory percussion—percussion over the abdomen, 
auscultation over the chest, reveals distinct transmission of the per- 
cussion note; and when the patient swallows water there may be 
splashing and gurgling noises. If strangulation is present the symp- 
toms of this condition will help in the diagnosis. Attention to the same 
physical signs will aid in the differentiation of pneumothorax from an 
abnormally high position of the diaphragm on one side, with the conse- 
quent apparent presence of the stomach and intestines in the chest cavity. 

The non-tuberculous cases will have to be distinguished from the 
extremely rare tuberculous cases which recover without the develop- 
ment of effusion. The history of the case and the absence of tubercu- 
losis in any portion of the body will help. The use of tuberculin will 
cause a reaction in the tuberculous cases, none in the non-tuberculous. 

The great difficulty in distinguishing these benign cases from malig- 
nant disease of the pleura with pneumothorax is well illustrated by 
the case we have reported. The final outcome is the only distinguish- 
ing feature in such a unique case. 

In certain rare instances of extremely large tuberculous cavities all 
the signs of pneumothorax may be present, except dislocation of the 
viscera, which will serve to point the way to a correct diagnosis. 

Case 56, by Jochmans, is of especial interest, because the X-ray 
was used to confirm or make the diagnosis. The collapsed lung could 
be seen as a shadow above a clear zone below. As the lung expanded 
its shadow was seen further down. 
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Treatment. The great majority of patients were put to bed and 
received an opiate to contro] the pain. No other treatment was neces- 
sary, as they soon began to improve. In our second case (No. 55 of 
table) strapping of the chest with adhesive strips proved effective in con- 
trolling the pain. Nine of the cases were aspirated, with instant relief 
of all symptoms and without return of air into the chest cavity. 

Aspiration is certainly a safe procedure ; it is entirely under the con- 
trol of the operator, so that it can be stopped if untoward symptoms 
occur. If the symptoms are urgent the case should be aspirated, and 
aspiration should also be performed if the air is not spontaneously 
absorbed in a few days. 

It is wise, however, to delay aspiration for a few days after the rup- 
ture, in order that the seat of the opening may be firmly closed with 
lymph, otherwise the opening will rupture and the air re-accumulate. 

Result. All but one case recovered (Case I., 1826), but the true 
nature of this case was not realized until autopsy. 

Conc.usions. 1. Spontaneous non-tuberculous pneumothorax occurs 
in healthy individuals. It is rare. It is most common in young men. 

2. The pneumothorax is simple—i. e., there is no formation of fluid. 

3. There is rarely any febrile reaction, except, perhaps, in the very 
beginning. 

4, There is probably a moderate amount of emphysema in the lung 
which is not recognized during life and is not incompatible with health. 

5. Aspiration is a certain and safe means of relief and should be 
resorted to in severe or prolonged attacks. 

6. This form of pneumothorax is benign. All but one of the reported 
cases recovered, and there was only once formation of fluid. 
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List OF CASES. 


| | | | 
Sex | 
Reporter. Cause. | Symptoms. | Result. 
1. Devillier. M. | Right |Several __......... Dyspneea ; pain. | None. | Death. 
Thése, Paris, 18 days. j 
826. 
2. Ferrari. M. | Right | Few Over- | Resonance over chest, | Aspira- | Recov- 
Gaz. Méd. de 16 | days. exertion.| pain, dyspnoea, fever, tion. ery. 
_— 1856, No. | cyanosis, no respira- 
| tory sounds, disten- 
ie | tion of chest. 
3. Brunnicke. | M. | Right | Few |... . | Perfectly well three eseseesss | RECOV- 
Dublin Hospital| 31 | weeks. months after. ery. 
Gazette, 1856, p. } 
111. 
4. Dowell. M. | Left | 8to4 | Severe | Pain; slight cough. cesessees | RECOV- 
Ibid., Septem- | 23 | weeks.| cough ery. 
ber, 1856. 
q 5. Thorburn. M. | Right | 2 mos. | 24 hours | Few: only dyspnoea, | Rest; | Recov- 
3 British Medical | 32 | after resonance, metallic iodine ery. 
s Journal, 1260, | hard | tinkling, amphoric exter- 
i vol. i. p. 413. | rowing. | breathing. nally 
: 6. Thorburn. M. | Right | 2mos.| After Same as above. Rest. Recov- 
Ibid. 37 | | garden- ery. 
| ing. 
; 7. Wipham. M. | Right | 1mo. | No exer-| Pale, anxious; am- Rest. | Recov- 
Proc. London 31 | | \tion, had | phoric breathing; ery. 
1 Med. Soe., vol. | | | been sit- metallic yoice sounds ; 
ix. p. 247, | | ting in resonance on percus- 
draught. | sion good ; fremitus. 
4 8. Ricker. M. | Left 2mos.| During | Pain; dyspneea. Aspira- | Recov- 
4 Wien. med. 18 | | jcoughing tion ; ery. 
4 Woch., 1860, | patient 
‘ No. 28. relieved 
| at once. 
i 9. Ranking. M. Left | | Pain, dyspnoea, dis- | No treat-| Recoy- 
4 Rankiny’s Di- | 19 | tention of side, dislo- | ment. ery. 
gest, 1860, No. | cation of heart, am- 
11, p. 96. phorie breathing ; 
metallic tinkling. 
10. Abeille. M. | Right | 7 wks.| Hard Pain, no Morphia | Com- 
; Gaz. Méd. de 29 work, phys. signs at first, | for pain ;| plete 
: Paris, 1867, No. | three days later am- rest. recov- 
phoric breathing, ery. 
| | tympany, metal ic 
tinkling. 
11. Vogel. F. | Right |4.wks.| Over- | Pain, dyspnoea, dis- | Opium;| Recoy- 
Deutsch. Arch. | 29 | exertion.| location of heart. rest. ery. 
f. klin. Med., | 
1867, vol. xi. p | 
12. Rilliet and .. | Right |30dys.| Un- | Pain, dyspnoea, am- | .......... | Recov- 
rthez. 3 | known. | phoric reathing ; no ery. 
Malades des | metallic tinkling. 
Enfants, vol. i. | | 
614. Quoted | 
y Galliard. 
13. Oppolzer. | Few | Sharp pain, dyspnoea, | Opium; | Recov- 
: Allg. Wien. 17 | | days disiocation of organs,| rest. ery. 
, 1868, | resonance, bell tym- 
14. M. | Right 8% mos. During Bain dyspnoea, tym- | Morpbia | Recov- 
Archiv f. klin. | 28 | | walking. panitic ulness, me- | for pain;| ery. 
Med., 1869, vol. } tallic tinkle, breath rest. 
v. p. 545. | sounds weak, disten- 
tion of side. 
15. Mackenzie, M. | Right | 3 wks. Exertion.| Pain, dyspnoea, liv- Aspira- | Recoy- 
Lancet, Aug. 50 | | idity, amphoric tion. ery. 
19, 1871. | metallic 
| tinkling; well in a 
| | few days. 
16. Wilks. Brit.| M. | Left Few €Exertion.| Sudden onset, gasping,| None. | Recov- 
— eens y’ng | | days. | pain, tympany over ery. 
. Pp. 770. | 
17. Wilks, Few Exertion.| Intense dyspnea. None. | Recov- 
eld’ly) | days. ery. 
18. Wilks. Ibid.| F. | Left |3mos. Walking. a months pregn’t, | Aspira- | Recov- 
| 30 delivered at term ; tion. | ery. 
dyspncea, cough; no | 
breath sounds, no | | 
‘voice sounds. | 
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Reporter. 


19. Church. 
Edinburgh Med. 
Journ., June, 

1875. 

20. Bozasinsky. 
Canst. Jabr., 
1876, vol. xi. 


p 168. 
21. Bull. Ibid., 
1877. vol. xi., 


171. Quoted 
y Biach. 


22. Heitler. 
Wien. med. 
Woch., 1879, 
No. 17. 

23. Delgrange. 
Journ. des Sci. 
Méd. de Lille, 
in Brit. Med. 
Journ., 1881, p. 


196. 

24. Fraentzel. 
Ziemssen’s 
Eucycl., vol. iv. 

». 746. 

25. Biermer. 
Wirzburger 
Med. Zeit., vol. 


i. 385. 

26. Flint. 
Practice of 
Medicine, 1851. 


27. Johnson. 
Clin. Soc. Trs., 


by Ha 


29. West. Clin. 
Soc. Trans., 
1884, p. 56. 


30. Symonds. 
New York Med. 
Record, 1886, 
vol. i. 

31. Vinay. Lyon. 
Méd., Jan. 30, 
1887. 


32. Hall. Clin. 
Soc. Trans., 
1887, vol. xx. 


$3. Galliard. La 
France Méd., 
1887, vol. iii. p. 
1617. 

34. Gabb. British 
Med. Journ., 
1888, vol. xi. 
p. 178. 


35. Waller, 
Lancet, 1890, 
vol. i. 


36. Lundie. 
Edinburgh Med. 
Journ., 1891, p. 


220. 


M. 
adult 


M. 
18 


M. 
adult 


M. 


F. 
56 


M. 
16 


M. 
20 


affect’d| tion. 


Side | Dura- Ganse. 


Right 3wks. Walking. 


Left Short Playing, 
inst. 


time. 
conver- 
sation. 
Right | 2mos. While 
| dressing. 


Left | 8dys. Inflating 
| chest. 


| 6wks. Rolling 


barrel. 


Left 7wks. Dancing. 


Left 7 wks. Carrying 
a pack. 


Left 2mos. Playing. 


Left 7wks. While 
sweeping. 
Right 5 wks. ? 


Left 8 wks. Riveting. 


Left 2 mos. ? 
Left 1 mo. Un- 
known. 
Right Short Exertion. 
time. 
Right Each _ Strain. 
attack 
2or3 
months 


Right 2mos. Jumping. 


Thinks 
an old 


| Left 1 mo. 


leural | 


‘adhesion 
torn, 


PNEUMOTHORAX. 


Treat- | Result. 


Symptoms. ment 


Aspira- 


Pain, dyspneea. Recov- 
tion. ery. 
Attack occurred dur- _........ Recov- 
ing sleep. ery. 
| 
Two attacks, one after! ........ | Recoy- 
playing piano, an- | | ery 
other after talking. | | = 
| t 
} attacks. 
Dyspnoea, no fever; Recov- 
tympany, distention ery. 
of side; heart in nor- | 
mal position? 
Pain, dyspncea, Recov- 
ery. 
Tearing in Chest; Recov- 
dyspnoea. ery. 
Sensation of oppres- | Some | Recov- 
sion, dizziness. | liquid | ery. 
formed. 
| Pain, tympany, dysp- | Morphia. Recov- 
ncea, amphoric ; ery. 
breathing, metallic | 
tinkling. 
Pain, dislocation of Rest. Recov- 
viscera three days ery. 


after onset of pain. 

Pain, faintness, hyper-| None. Recov- 
resonance, metallic ery. 
tinkling, no cough. 

Pain, dyspnoea, dis- Aspira- Recov- 
laced heart and tion. ery. 
iver, bell tympany, 
amphoric breathing, 
metallic tinkling 

Pain, dyspnoea, dislo- | None. | Recovy- 
cation of organs, no ery. 
respiratory murmur. 


Pain, no movement Morphia Recov- 
on affected side, no for pain.| ery. 
fremitus; tympany, 
amphoric breathing, 
metallic tinkling, 
dislocation of heart. 

Temp. 100°, resonance, Quiet. Recov- 
metallic tinkling, a ery. 
second attack with 
no apparent cause. 


Pain, tympany, no Rest. | Recov- 
fremitus, silence over ery. 
chest. 


Pain, dyspncea, am- Morphia.| Recov- 
phoric breathing, at | ery 
first low down, later | 
above resonance ; 
four attacks well re- | 
corded, 1874, 1880, 


1882, 1888. 

Pain, faint breath Tapped | Recov- 
sounds, slight fever, with | ery. 
slight dulness. instant | 

relief 

Pain, dyspnoea, hyper-| None. | Recov- 

resonance, no heart | ery. 


dulness, no breath | | 
sounds, heart was 
dislocated backward. | 


Sex | | 
age 
39 
30 
29 > 
4 
18 
29 
i: 
1882, p. 159. 
28. Rix. Quoted M. , 
39 
| 
M. 
| 
j 
M. 
M. 
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x 
Reporter. and 
age. 

37. Glaeser. | M. 
Zeit. f. klin. 32 
Med., 1892, p. 

394. 

38. Klemperer. M. 
Deutsche med. 21 
Woch.., 1893, p. 

602. 
39. Galliard and F. 
Barbe. 63 
Gaz. des hép. 
de Paris, 1596. 

40. Chauffard. 
Semaine Méd.,| 20 
1896, vol. xvi. 

p. 156, 

41. Goodhart. M. 
Clinical Society) 24 
Transactions, 

1896, p. 29. 

42. Aron. M. 
Deutsche med. 34 
Woch., 1896, 
vol. iii, p. 257. 

43. Gibson. M. 
Edinb. Hosp. adult 
Reports, 1896, 
vol. iv. p. 237. 

44. West. M. 
Lancet, 1897. 46 

45. West. M. 
Ibid. 24 

46. West. M. 
Ibid. 24 

47. West. M. 
15 

Osler. M. 
Med, adult 
Journ., 1897-98. 

49. Atkinson. M 
Ibid. Ini 
50. Bushby. — 
Liverpool Med. aquit 
Chir. Journal, 

1898, p. 97. 

51. Finny. M 
Dublin Journ. 4° 
Med. Sci., Apr., 

1898. 

52. 
Interstate 
Gaz., 1899, vol. oom 
vi. p. 14 

53. Whitney. 
Philadelphia 
Med. Journ., 

June 1, 1899, 

54. Fussell. F 
This paper. 21 
55. Riesman. mM. | 
This paper. 7 | 
| 
| 

56. Jochmans, M 
Deutsch. Arch, | 39° 
f. klin. Med., 

1902, Band iv., 


Heft 1 and 2. 


Side Dura- Treat- 
affect’d| tion. Cause. Symptoms. ment. 
| 
Left 1mo. Un- Sudden onset, dysp- Tapped, 
known. nea, pain,tympany. | With 
instant | 
relief, 
Left wks Scream- Pain, dyspncea, uncon-| Rest ; 
| ing. | sciousness, cyanosis, opium. | 
| nobreathsounds; | 
} of vis- | 
Left 6wks. Cough. Pain, “dyspnea, tym- Rest. 
| | pany, coin sound, 
| dislocation of viscera. 
Left | 2 mos, Exertion. Pain, dyspnoea, tym- | Tested 
| pany, amphoric with 
thing: no sign of tubercu- 
tuberculosis, no dis-|lin, no re- 
f location of heart. | action. | 
Right ghort Pale, dyspnoea, metal- Rest. 
and | time. lie tinkle, displaced 
Left | heart. 
Right 6 wks,| |Cyanosis, hyperreso- Tapped. | 
nance, metallic 
tinkle, no respira- } 
tory sound, positive, | 
pressure in ‘chest. | 
Right | EXercis- coin sound, no Rest. | 
ing. breath sounds, no | 
| | vocal resonance. | 
Un- Pain, metal- Rest. 
| known. | lic tink 
Right |6 wks. | Cough. Pain, dyspnoea, bell Rest. 
sound, amphorie 
breathing, no tuber- | 
| culosis, 
Right 8 wks. Foot-ball. Three attacks; pain, Rest. 
4 wks. dyspneea, | 
2 wks. | 
Right | 2 mos. | Dancing. Pain, usual sign. Rest. | 
Right 5 wks. Walking. Pain, dyspnoea. cough,’ Rest; | 
bell tympany, metal- tested | 
lic tinkle. with tu- 
berculin, 
no re- 
action 
Few Lifting. |Pain, faintness, am- 
weeks. phorie breathing 
Left (3 wks,| Cough. Pain, heart not located, Rest and 
| } hyperresonance, opium, 
| voice or breath 
| sounds. 
Left | 8 wks. | Exertion. | |Two attacks two mos. _ Rest. 
and apart, pain, dyspnea, 
5 wks. | | hyperresonance, 
|_ metallic tinkle. 
Right | 3 mos. '8months, Sudden pain,amphoric None. 
| when | breathing; disloca- 
dismissed| tion of heart, author 
| | thinks it is tubercu- 
| | lous, but gives no 
| reason, 
Left | 9yrs. Brisk *Dysprcea, cough, re- | None. 
walk. | sonance, dislocation 
| | of heart, no fluid. 
Left 2wks, | During | ‘Pain, dyspnoea, dulness Tapped. 
| sleep. on percussion, ab- 
| sence of breath and 
} | voice sounds and of 
| | fremitus. | 
Right _1wk. | Cough. |Pain, no dyspnoea, re- | Rest; 
sonance, dislocation strapping 
} of viscera, no breath | of chest. 
} sounds. 
Right | 4 wks. ......... |Pain; patient always | X-ray 
6 wks. able to work. Tuber-| showed 
culin used with no |collapsed 
| 
effect. lung. 
' 
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A CASE OF HYPERPLASTIC TUBERCULOSIS OF THE VERMI- 
FORM APPENDIX. 


By THomas R. Crowper, M.D., 
INSTRUCTOR IN MEDICINE, RUSH MEDICAL COLLEGE, CHICAGO; ASSISTANT PATHOLOGIST 
TO THE PRESBYTERIAN HOSPITAL. 


(From the Pathological Laboratory of the Presbyterian Hospital of Chicago.) 


TUBERCULOUs appendicitis is a well-recognized and often observed 
pathological condition. By reason of its being only a small part of a 
more or less generalized infection, and not giving rise to independent 
clinical symptoms, it is, however, a disease seen much more often in 
the autopsy-room than upon the operating-table, and in either case is 
usually due to direct extension of a tuberculous typhlitis. 

Statistics compiled by Fenwick and Dodwell’ show that about 85 per 
cent. of intestinal tuberculosis begins in the cecum or ileocecal region, 
and in confirmation of their conclusion other investigators are quoted. 
They do not mention its ever beginning in the appendix proper or being 
strictly limited to that organ. Eisenhardt’ does not mention such a 
limitation in 1000 tuberculous subjects examined. In a little more 
than 99 per cent. of those with intestina] tuberculosis it was found to 
be secondary to lung tuberculosis. The obvious reason for this is the 
frequent swallowing of tuberculous sputum. Weigert’ is quoted as 
saying that 90 per cent. of the cases of lung tuberculosis are followed 
by intestinal infection. 

Tuberculosis of the bowel. usually results in destructive ulceration 
beginning in the lymph follicles of the mucosa and gradually extend- 
ing to the deeper coats. Healing by cicatrization, with stricture, may 
result. Now and then there are seen cases in which connective tissue 
hyperplasia is the predominant anatomical feature of the lesion, giving 
rise to a mass often indistinguishable from a true tumor by the naked- 
eye examination. Such cases are comparatively rare, and such changes 
nearly always involve the ileocecal region. About two years ago the 
writer* published reports of two such cases, with a review of the more 
important literature up to that time. Simultaneously prepared and 
since published is a valuable contribution to the pathology of the con- 
dition with the report of a case by Lartigau,® of New York. More 


1 Lancet, 1894, vol. ii. p. 133. 

2 Ueber Hiudfigkeit und Vorkommen der Darmtuberculose. Inaug. Diss., Mtinchen, 1891. 
Abstract in Baumgarten’s Jahresbericht, 1891, p. 824. 

8 Quoted by Herxheimer, Deutsche med. Woch., 1895, p. 891. 

* A Contribution to the Pathology of Chronic Hyperplastic Tuberculosis of the Cecum. 
THe AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1900, vol. cxix. p. 668. 

5 A Study of Chronic Hyperplastic Tuberculosis of the Intestines. Journal of Experimental 
Medicine, 1901, vol. vi. p. 23. 
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recently a report of three cases falling well within the class has been 
made in this country by E. W. Andrews,’ and a fairly typical unpub- 
lished case was recently presented, with demonstration of the specimen, 
to the Medical Society of Rush Medical College by C. C. Rogers.’ 

Of this form of intestinal tuberculosis more than one hundred cases 
are now to be found in the literature. In all but a very few of them the 
appendix has been uninvolved in the hyperplastic process, though 
Routier’ describes a case in which it had undergone changes similar to 
those in the cecum. I have been unable to find any report in which 
hyperplastic tuberculosis was confined to this organ. The following 
case would, therefore, seem to be of unusual interest. It occurred in 
the private practice of the late Prof. Christian Fenger. Through his 
kindness I was enabled to obtain the clinical history of the case and 
to study the appendix at the operation which he performed. 


Clinical History. A. G., male, aged forty-seven years, and a mer- 
chant by occupation, entered the Passavant Memorial Hospital, 
Chicago, May 31, 1900. His father died of pulmonary tuberculosis at 
the age of forty-one years; mother, three sisters, and one brother all 
living and well. The patient had measles at the age of nine years, 
rheumatism at thirty years, and has been troubled with asthma since 
the age of fifteen years. About fifteen years ago he had a mild attack 
of specific nephritis, lasting but a short time and unattended by com- 
plications. Three years ago he developed a left inguinal hernia, and 
eight months ago a right. 

The present illness began about five weeks ago. While working 
he felt a griping pain in the abdomen, which lasted but a few minutes 
and passed away. (‘This was attributed to the hernias by the patient, 
and considered to be of little consequence. Closer questioning brought 
out the fact that similar sensations had been felt now and then for 
some months.) Similar attacks recurred about half a dozen times a day. 
They became gradually more severe and more frequent, and were 
accompanied by nausea and once by vomiting, so that after about ten 
days he entered a hospital and was put to bed. There was pain and 
localized tenderness in the right iliac region. Hot applications relieved 
the pain, and he became well enough to undertake a long trip from 
his home to Chicago a few days before applying to Dr. Fenger for 
treatment. During this trip the pain sedordaged. 

Upon entering the hospital the patient had a tender swelling in the 
region of ‘the appendix reaching down to near Poupart’s ligament. 
Physical examination was otherwise negative. He was put to bed and 
av alcohol dressing applied. On the day after admission he had an 
afternoon temperature of 100° F. Thereafter the temperature remained 
normal until after the operation. By June 8th all spontaneous pain 
had disappeared, the swelling was much reduced in size, and pressure 
gave only an indistinct sense of tenderness. 

On June 15th an operation was performed by Dr. Fenger under 


1 Annals of Surgery, 1901, vol. xxxiv. p. 787. 2 Meeting of December 2, 1901. 
8 Referred to by Caussade and Charrier, loc. cit., No. 9. 
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ether anesthesia, and the enlarged appendix, including a portion of the 
cecal wall, which was moderately thickened, was removed. There 
was no evidence of peritoneal tuberculosis to be found at that time. 
Healing took place without complications. There was moderate eleva- 
tion of temperature for a few days succeeding the operation, and now 
and then a rise of one or two degrees for about a week. 

Two weeks after the operation the patient developed an acute painful 
orchitis on the right side, and the temperature mounted to three or 
four degrees above normal, where it remained, with some irregularity, 
for about a week. ‘The orchitis was treated by local applications of 
cold, and the swelling gradually disappeared, leaving, however, a cer- 
tain amount of enlargement and induration in the testicle and 
epididymis. On September 6th the patient was again anesthetized, 
and an exploratory incision was made, bisecting the right testicle and 
epididymis, with the expectation of finding evidence of loca] tubercu- 
losis, the appendix in the meantime having been proven to be affected 
with that disease. Such evidence failing to appear, the organ was 
sutured and left after removal of small portions of both testicle and 
epididymis for microscopical examination. An uneventful recovery 
took place, and the patient was discharged in good health on October 
9th, without showing any clinical signs or symptoms of tuberculosis. 

On March 15, 1902, I had an opportunity to examine and talk with 
the patient. He reported perfect health during the eighteen months 
since he left the hospital. There was no sign or symptom of local 
recurrence in the bowel and no physical evidence of tuberculosis in any 
other part of the body. The right epididymis was a little thickened, 
but the testicle and spermatic cord appeared to be practically normal. 
Beyond a slight asymmetry of the prostate gland, the left lobe being 
the larger, no abnormalities could be detected by rectal examination. 
The patient wears a double truss, and the hernias occasion no distress. 
The urine was found to be normal. 

The appendix came under my observation some months after removal 
and preservation in alcohol. The following description refers to the 
condition found at that time : 

Gross Examination. The part removed includes the appendix and 
a small portion of the cecal wall surrounding its base. The cecal 
wall shows some thickening, but no other recognizable change in its 
present condition. The appendix is 6 cm. in length and curved upon 
itself, so as to form two-thirds of a semicircle. It varies in diameter 
from 18 mm. to 20 mm. in its thickest part, near the middle, and is 
10 mm. at its base, near the cecum. The distal end is rounded and 
smooth. It is very firm and hard. It shows on its concave curve the 
remnant of a meso-appendix throughout its whole length. The surface 
is in general smooth, and is covered by what appears to be a nearly 
unaltered peritoneum, with a few ragged, torn adhesions. The color 
varies from yellow to dark brown, the variation being apparently due 
to differences in the amount of subperitoneal blood. The surface is 
marked by smooth, rounded, projecting masses of firm subperitoneal 
fat, which invade the wall to a considerable distance. Section in both 
longitudinal and transverse direction shows the lumen to be practically 
obliterated. Its original location is, however, still visible in all places. 
The mucosa is from 2 mm. to 3 mm. in thickness, and is pone 


demarcated from the fibrous wall surrounding it. In places there is a 
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distinct line of cleavage between them, presumably from the greater 
contraction of the softer mucosa during the process of hardening, thus 
forming two concentric rings. This thickened mucosa appears smooth 
and finely granular on the cut surface. The outer wall is made up of 
firm, whitish fibrous tissue of almost uniform appearance, and varies in 
thickness from 6 mm. to 10 mm. A few small yellow spots are seen 
in the subserous layer. It is invaded by the fat masses before referred 
to, which extend inward from the peritoneal covering. Microscopical 
tubercles or caseous areas are not seen in the hardened specimen, 
though in parts of the wall near the serous surface the somewhat more 
yellowish tinge of certain small areas suggests changes of that char- 
acter. 

Microscopical Examination. Sections were cut, after embedding in 
celloidin, from various parts of the appendix and the cecal wall, and 
in various directions. ‘They were stained with hematoxylin and eosin. 
Complete transverse sections were made through the middle, showin 
all the coats in their natural relations. Examination with the nake 
eye and an ordinary hand lens shows a thick, pink-stained wall con- 
taining minute blue dots, and a few larger areas nearer the serosa 
staining a paler blue. The central portion lying next to the lumen 
forms a blue-staining zone, and is from 2 mm. to 3 mm. in thickness. 
Irregularities in the depth of color are here very apparent. The low 
powers of the microscope show this zone to be made up of densely 
aggregated small round cells filling the mucous and submucous layers. 
Higher powers show the small cells to be mostly mononuclear, with 
deeply staining nuclei, making up the picture of ordinary tuberculous 
granulation tissue. Many giant cells are present, some of them large 
and containing large numbers of nuclei. Surrounding the giant cells 
are areas of pale epithelioid cells, with large, well-preserved nuclei. 
Microscopical tubercles of fairly typical appearance are numerous. 
In no place is there complete necrosis or caseation.. The nuclei of 
practically all cells are distinct. 

The epithelial lining of the appendix is in a fair state of preserva- 
tion. Its cells stain quite well and show mucoid degeneration. Ina 
few small places there is no layer of epithelium covering the submu- 
cous granulation tissue and tubercles. The glands of the mucosa are 
comparatively scarce. Now and then a little group in a fair state of 
preservation is seen penetrating the deeper layer ; in other places there 
are found mere remnants of scattered glands embedded in the gran- 
ulation tissue and apparently off from the surface. The epithelial 
cells of such glands resemble those superficially placed. Where glands 
are entirely absent the single layer of epithelium passes smoothly over 
the submucous tuberculous tissue. 

The whole of the submucosa is densely packed with small cells and 
tubercles, and the line of demarcation between this and the muscularis 
is, as a rule, definite and distinct. 

The muscularis is greatly thickened and largely transformed into 
connective tissue of the adult type. There is, however, a considerable 
excess of muscle cells—a highly sclerotic muscularis. The direction 
of the fibres is uniform enough to permit of an indefinite distinction 
between the circular and longitudinal layers in some parts. In places, 
however, we find oblique bundles of fibromuscular tissue following 
neither plane in a normal way. In certain areas a dense connective 
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tissue only is to be made out. Studding the whole of this thick layer 
are a few microscopical tubercles. Some of these are of typical form, 
with centrally placed giant and epithelioid cells and a surrounding 


Fig. 1. 


Fig. 2. 


zone of lymphoid cells. Others are entirely of the lymphoid type—only 
minute collections of closely packed lymphoid cells. 
The subserous coat is greatly thickened, in places more than equal- 
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ling the muscularis. It contains a great excess of adult connective 
tissue and many microscopical tubercles. Some small areas are present 
in which a considerable degree of degeneration has taken place, though 
none to the extent of complete necrosis and obliteration of structure. 
All areas contain many cells with well-stained nuclei. Masses of fat 
are found in this layer in portions where it was recognized in the gross 
examination. In the thickest part of the appendix this fat is absent. 

The meso-appendix contains much fat, and is of ordinary appear- 
ance. It contains tubercles near the appendicular attachment. 

Some of the vessels of the appendicular wall show no noticeable 
changes, and are filled with red Flood cells. In others the vessel wall 
is distinctly thickened. 

Sections of the small portion of the cecal wall removed show the 
mucosa and submucosa to be filled with tuberculous granulation tissue 
of ordinary form and containing many typical and atypical tubercles 
without caseation or necrosis. ‘The wall throughout contains an 
excess of round cells, but is not thickened more than is to be accounted 
for by reason of this infiltration. Its epithelial layer is intact, but 
shows much diminution of glandular elements. 

Bacteriological Examination. Sections were stained in the ordinary 
way with carbol-fuchsin for tubercle bacilli; hematoxylin, methylene 
blue, and picric acid were used as counter-stains. Many sections 
were examined, with negative results. 

Microscopical Examination of the Epididymis. A few prepared gec- 
tions of this organ were found in the hospital laboratory. The connec- 
tive tissue of the epididymis is considerably increased. The epithelium 
is practically unaltered. Here and there in the stroma are found little 
areas of small round cells containing single deeply staining nuclei. 
These are not sharply marked off from the surrounding tissue, as a rule, 
the edges blending gradually with the stroma. None of these areas 
contain epithelioid or giant cells, hence they do not conform to the 
typical picture of tuberculosis. In none of the areas is there any 
necrosis, nor are any of them made up of or infiltrated with polymorpho- 
nuclear leucocytes. They are made up entirely of lymphoid cells. 
Search for tubercle bacilli in these areas was made by the hospital 
house officer at the time of the original examination, and was negative. 
Dr. Fenger interpreted the small celled areas as being most probably 
lymphoid tubercles. He was not, however, in possession of the fact of 
an old specific urethral infection. 

Unfortunately, the piece removed from the testicle was lost before 
sections had been made. 


This case is of pathological interest because of its comparative rarity 
and the unusual results of infection with tubercle bacilli. It is of 
further interest to the surgeon because of the slow progression and 
amenability to operative treatment of such forms of tuberculosis in 
the intestinal tract. 

Our knowledge concerning the etiology of tuberculosis as a distinctly 
hyperplastic process is still unsatisfactory. The disease is essentially 
a chronic inflammation of low intensity and slow progress. These 
elements have been explained in various ways. Practically all tuber- 
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culous cecal tumors are poor in tubercle bacilli, and this fact may in a 
measure account for the chronicity of the process, though in a typical 
case reported by Caussade and Charrier' they were numerous, and 
Tchistovitsch’ has shown that caseation does not depend so much upon 
the number of tubercle bacilli present as upon their virulence. Atten- 
uation of the organism is the explanation advanced by Lartigau’ and 
others. It is not easy to explain how this attenuation is brought 
about. Infection with an originally attenuated organism has been 
assumed by some. 

Hartmann and Pilliett* advance the opinion that secondary infections 
induce some of the changes met with in this class of cases and contribute 
in some measure directly to the production of the hyperplastic process, 
and perhaps also indirectly by causing attenuation of the tubercle 
bacilli present. In this connection a series of experiments by Raymond 
and Ravaut’ is of interest and importance. They demonstrated quite 
conclusively that tuberculous dissemination and destruction in the 
lower animals proceed more rapidly in the presence of either patho- 
genic or non-pathogenic secondary infections. In case of the non- 
pathogenic infections the reason for this is not directly apparent, but 
where a pathogenic secondary infection occurs the éxplanation is logi- 
cally based upon the fact that injured tissue becomes less resistant. 
In the more usual forms of tuberculosis it is a matter of common obser- 
vation that secondary infection adds to the rapidity of the destructive 
process and increases the gravity ofthe disease. 

Since the tissues of various animals and individuals and organs have 
a wide degree of variation in susceptibility to a given organism, it may 
be that not enough stress has been laid upon individual and local 
resistance. The toxins of a given tubercle bacillus might be able to 
produce only slight irritation when growing in the tissues of one 
appendix, thus determining a conservative process of hyperplasia, 
while in another they might produce rapid necrosis. It is decidedly 
unusual to find in any part of a body with hyperplastic tuberculosis 
of the cecum any rapidly progressive or destructive lesion. It is, on 
the other hand, frequently found that an old healed or latent tubercu- 
losis of the lung exists. Again, it is not infrequent to find an acute 
process developing in the lungs late in life, when the general nutrition 
has been brought to a low condition by the prolonged incomplete 
intestinal obstruction so often existing, or has been similarly reduced 


1 Un cas de tuberculose ileo-czecale de form hypertrophique. Arch. Générales de Méd., 1599, 
N. 8., Tome i., No. 4. 

2 Annales de l'Institut Pasteur, Tome iii. p. 209. 3 Loc. cit. 

4 Notes sur une variété de typhilite tuberculeuse simulants les cancers de la region. Bull. 
de la Soc, Anat. de Paris, 1891, p. 471. 

6 Action des microbes sur le development du bacille de la tuberculose. Arch. de Méd. Ex 
périmentale, 1899, Tome xi., No. 4, p. 494. 
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by other causes. Such a change need not be attributed to an infec- 
tion with a new and more virulent organism or to the taking on of 
new qualities of virulence by the original infection, but rather to a 
decreasing individual resistance, which finally becomes so low as to be 
of no avail as a protective influence. This quality of individual resist- 
ance may be looked upon as only one of several or many elements in 
determining a hyperplastic tuberculous process. The question of the 
attenuated organism is probably the most important, and the scarcity 
of organisms so often found is perhaps of some slight importance. 

In concluding we may summarize as follows: 1. Secondary tuber- 
culosis of the vermiform appendix is a frequent condition, and usually 
occurs by extension from the cecum. 2. Primary tuberculosis of the 
appendix is a rare disease. 2. The tuberculous appendix may undergo 
hyperplastic changes similar to those occurring in other parts of the 
bowel, chiefly the cecum. 4. Hyperplastic tuberculosis may be 
limited to the appendix, but such limitation is very rarely met with. 
5. The etiology of tuberculosis as a distinctly hyperplastic process is 
not well understood. 


SOME OF THE DIFFICULTIES AND ERRORS IN THE DIAG- 
NOSIS OF APPENDICITIS. 


By CHARLES GREENE CumsTON, M.D., 
OF BOSTON, MASS, 


THERE are few organs which have such varying anatomical situations 
as the vermiform appendix, but this structure only follows the law 
applicable to all residuary organs without definite functions, and which 
are the remains of an embryonal state. In the embryo the appendix 
is found in the prolongation of the large intestine, and first appears 
underneath the liver. When the interstitial development of the 
ascending colon takes place, the organ migrates downward, and is found 
on the internal aspect of the cecum. 

In the adult it is to be found in the internal half of the iliac fossa, at 
the boundary of the superior strait of the pelvis, and is held in this 
position by a peritoneal fold derived from the mesentery, commonly 
called the meso-appendix. 

The direction of the appendix in relation to the cecum may be 
internal, ascending or descending. Its length is extremely variable. 

From this we can see how different may be the relationship that the 
organ may acquire. When it is long and ascending in direction it 
may reach the right kidney or the under aspect of the liver. When 
descending it is in close relationship with the organs contained in the 
small pelvis, such as the uterus, adnexa, ureters, or bladder. When 
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its direction is internal it is in relation with the terminal portion of 
the ileum, and may even extend across the median line of the abdomen. 
When it takes an external direction it is in relationship with the psoas 
muscle, and this is the most frequent descending situation, according to 
Testut. From this great variability in the anatomical relationship of 
the organ it is easy to conceive how difficult a diagnosis of appendicitis 
may be made under certain circumstances. 

We may conveniently divide the abnormal anatomical situations of 
the appendix into three classes, basing them on the various causes of 
ectopia of the appendix. (1) In this class we have those anomalies 
due to adhesions occurring during fetal life. These adhesions may 
exist between the organs contained in the right hypochondrium, where 
before birth the cecum is found along with the liver, the gall-bladder, 
the kidney, and the duodenum. They give rise to intraperitoneal or 
extraperitoneal appendicitis, to subhepatic peritonitis, or to perinephritic 
or to perihepatic abscesses. The appendix may adhere to the testicle 
or to the ovary, which during their descent draws the appendix down- 
ward, thus producing an inferior ectopia. From this fact we can 
explain those cases of appendicitis occurring in hernia sacs in the male, 
and those cases of pelvic appendicitis in the female which are easily 
mistaken for a salpingitis, perimetritis, or heematocele, as is well illus- 
trated by two of my cases, which will be detailed further on. (2) The 
anomalies due to a malformation or a migration of the cecum have 
for cause an arrested development of the cecal ampulla, which may 
remain in the right hypochondrium in the region of the liver, or toa 
displacement of the cecum in the abdominal cavity. These displace- 
ments are generally due to a very great laxity of the mesocecum. The 
cxcum and the appendix in a state of migration have been found in 
most every part of the abdominal cavity, in the right or left iliac fossa, 
the pelvis, or even in the left hypochondrium. (3) Abnormal appen- 
dicitis, on account of a change in the relationship between the appendix 
and the cxcum, is by far the most frequent. The appendix may be 
extremely long and very movable, and it may be found in the midst 
of the loops of the small intestine, where, when it becomes inflamed, there 
will result an encysted peritonitis. These purulent peritoneal pockets may 
be multiple. When the inflamed appendix does not contract adhesions 
with the neighboring parts, it may set up a sudden generalized peri- 
tonitis which rapidly ends in death. 

The appendix is sometimes found in a state of retrocecal ectopia— 
that is to say, folded under the cecum outside of the peritoneum—-and 
when an inflammation of an appendix thus situated arises, the pus may 
make its way toward the kidney or into the pelvis. 

The mere examination of a possible situation of the appendix gives 
us an idea of the great difficulty of making an accurate diagnosis in a 
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certain number of cases, and I would warn the general practitioner to 
be very wary of the famous McBurney point, and the symptomatic 
trio, namely, pain, muscular rigidity and cutaneous hyperesthesia to 
be found in this region. 

I will now rapidly enumerate the classical symptoms of appendicitis, 
and will endeavor to ascertain if there are any that may be truly called 
pathognomonic. These symptoms are objective and subjective. The 
first class consist of tumefaction and an elevation of the temperature. 

The tumefaction may be present either in the form of a localized 
induration seated in the right iliac fossa, varying in size from a walnut 
to a hen’s egg, or it may be found in the form of a small movable, 
elongated tumor the size of the finger, while by percussion a little dul- 
ness may be elicited. But I would say that, at least as far as my 
experience goes, palpation of an enlarged appendix is a very difficult 
matter, and I believe that when a well-defined mass can be palpated, i9 
is due more particularly to the tumor formed by a peri-appendicial 
inflammatory exudate than to an enlarged appendix itself. The pres- 
ence of adhesions of the appendix to the neighboring parts will also 
give rise to the formation of a tumor. Unfortunately, the cases where 
satisfactory palpation can be accomplished are very infrequent, and this 
for several reasons, namely, on account of the thickness of the abdom- 
inal walls and the muscular rigidity due to the hyperesthesia. 

The temperature in appendicitis, according to my experience, has 
nothing characteristic about it, and I have seen patients with several 
ounces of pus and a ruptured appendix in their abdomen, who had a 
perfectly normal temperature, with a pulse of 80. Then, again, certain 
cases of appendicitis produced by anaérobic organisms run an apyretic 
course. 

The subjective signs consist in pain localized to one point, muscular 
rigidity, and cutaneous hyperesthesia. The pain may assume various 
types, being sharp or dul], continuous or occurring in paroxysms; but 
what seems to be the most important point in the mind of the general 
practitioner is that this pain and muscular rigidity are to be found at 
a point in the middle of a line drawn from the umbilicus to the anterior 
superior iliac crest. That in an ordinary every-day attack of appen- 
dicitis this classical situation will be found present in a large number 
of cases I do not deny, but when they do not exist the fact that we are 
dealing with a case of appendicitis cannot be excluded. When we 
have a patient whose abdomen is painful over its entire extent, it is 
certainly a difficult matter to exactly localize the starting point and 
the maximum point of the intensity of the pain. I have seen so many 
cases of appendicitis where the pain was localized around the umbilicus 
exclusively that I have come to regard it as of almost as much diag- 
nostic value as McBurney’s point, and in one case of a little girl, six 
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years of age, I opened the right iliac fossa after having made my diag- 
nosis of appendicitis exclusively on the condition of the pulse, temper- 
ature and localized pain in the region of the umbilicus only, and 
removed a greatly enlarged and inflamed appendix. I am glad to see 
that in a recent issue of the London Lancet,’ Mr. Roper calls attention 
to pain around the umbilicus as symptomatic of appendicitis. 

Muscular rigidity will always be found wherever inflammatory 
lesions exist within the abdomen, and as to cutaneous hyperesthesia I 
can only say that it varies greatly with each individual. 

The concomitant symptoms, such as constipation, diarrhoea, muco- 
membranous colitis, or former attacks of appendicitis, may occasionally 
aid in the diagnosis, but they do not go very far in helping us, except- 
ing, perhaps, in the matter of constipation. 

The other symptoms which may be observed simply form a part of 
the symptom complex of peritonitis. They arise when infection has 
become generalized throughout the peritoneum, and consequently have 
nothing of certainty about them. Most important of all is to discover 
the starting point of these symptoms, because they may be just as well 
due to an acute salpingitis, an intestinal perforation, or to any other 
septic condition of the abdominal or pelvic organs. 

Bilious vomiting, a rise in temperature, symptoms of intestinal 
obstruction, a small, thready pulse, all have nothing that is character- 
istic, and consequently we may say that in a certain number of cases 
there is not a single infallible sign in the presence of which we may 
say this is a case of appendicitis. Those symptoms on which up 
to the present time surgeons have based their diagnosis, for want of 
something better, are the subjective symptoms, that is to say, those 
which offer nothing constant and which change their physiognomy in 
each individual case. Consequently, the diagnosis of appendicitis can 
only be made after taking into consideration all the symptoms presented 
by the patient and the evolution of the affection ; but I think that we 
will all be humble enough to say that in some cases the correct diag- 
nosis was not made until the abdomen had been opened. 

I make no pretention to throw any new light on the diagnosis of 
appendicitis, and my only point has been to report a few cases occurring 
in my practice, as they demonstrate fairly well how circumspect one 
must be in giving his opinion as to the nature of the case, and how 
difficult it is to arrive with certainty at a correct diagnosis. 

Case I.—The following case I saw in consultation with Dr. W. 
Herbert Grant, to whom I[ am indebted for the following notes: The 
patient was delivered of her first child February 22, 1900; the labor 
was easy and the perineum only slightly ruptured, requiring two 
stitches. On March 24th, that is to say about a month after the labor, 
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the patient, who had done very well up to that time, began to complain 
of a slight flow from the uterus every day, and a hediadie. Exam- 
ination showed the uterus somewhat enlarged. Ergot was ordered. 

On the next day she complained of considerable pain occurring dur- 
ing the night. She had vomited and fainted. She also complained of 
pain in the region of the stomach. The abdomen was tender on palpa- 
tion, especially in the region of the appendix. There was no flow, and 
a Ty! hot douche was ordered, with fomentations. Temperature was 
38.5° C. 

On March 26th the temperature was both normal] in the morning and 
afternoon, and the patient said she felt much better. The bowels had 
moved twice from the salts which had been ordered the day before. 
The nga was ordered to remain quiet in bed and continue the hot 
douches. 

On April 4th she was seen again in considerable pain, and the same 
treatment was ordered. By April 11th she was up and about, looking 
fairly well, but there was still some pain in the right side. On the 
14th she complained of severe pain through the entire abdomen, but 
more especially in the right groin at a point consequently too low for 
McBurney. The uterus was movable, but manipulations caused pain. 
The temperature was 38.8° C. On the next day her temperature was 
39° C., and as she was not gaining she was admiited to the Baptist 
Hospital. 

At six o’clock of the same day I saw the patient in consultation with 
Dr. Grant. By bimanual palpation a large mass could be discovered 
in the posterior cul-de-sac ; it was tender on pressure, and might have 
been the size of an orange. From the history, I was more inclined to 
believe that we were dealing with a case of appendicitis, probabl 
adherent to the right tube and ovary, which were prolapsed in the cul- 
de-sac of Douglas, and advised immediate operation, which was per- 
formed by Dr. Grant at 8 P.M. 

The abdomen was opened in the median line, and the mass was 
found to be composed of the appendix and right tube, which was con- 
siderably enlarged and cedematous, the whole being bound in a mass of 
fresh adhesions. In attempting to tie off the tubes the ligature cut 
through, and the stump was sewed over with kangaroo tendon. The 
appendix, which was very long and dipped directly down into the 
pelvis, was dug out of the fresh adhesions and removed. The patient 
made an uneventful recovery, and is, I am told by Dr. Grant, about to 
be confined with her second child, the pregnancy so far having been 
perfectly normal. 

Case II.—Patient, aged twenty-eight years. Married; one child 
five years ago. The patient had been under my care two years pre- 
viously for endometritis, for which she was curetted, and a been 
discharged cured. 

When asked to see her two years later, I found her in bed with 
severe pain in the hypochondrium and an anxious facial expression. 
The entire abdomen was distended, but the pain appeared to be gener- 
alized over the hypogastrium, more marked on the right-hand side. 
The patient had vomited several times during the night. Temperature, 
39.5° C.; pulse, 110. 

Bimanual examination showed that the uterus was immobilized by a 
mass on the right side, which appeared to be the broad ligament. Pal- 
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pation was very difficult, on account of the intense pain it produced, as 
well as the distention of the abdomen, but I thought I could make out 
pretty distinctly an enlarged tender tube and ovary. 

The next day the patient was worse; she had had a severe chill and 
the temperature had reached 40.5° C.; pulse, 125. The mass on the 
right-hand side of the uterus which I had felt the day before was more 
distinct, and the local symptoms were decidedly limited to the right 
iliac fossa. Bimanual examination showed that the tumor and the 
uterus were adherent, and the diagnosis of pus in the right tube and 
broad ligament appeared to be evident. The slight uterine secretion 
was examined microscopically and revealed the presence of numerous 
gonococci. 

Operation by the vaginal route was advised, but the family refused, 
and consequently a medical treatment, consisting of ice-bags to the 
abdomen and hot vaginal irrigations were ordered along with morphine 
to relieve the puin. 


Fig, 1. 


Three days later these severe symptoms began to decrease in inten- 
sity, and the temperature fell to 38° C., and the pulse to 90. The 
patient suffered much less. The abdomen became soft, and palpation 
allowed me to feel the mass, which was adherent to the uterus and prac- 
tically filling up the right iliac fossa. In about a fortnight all the 
symptoms had cleared up and the patient was in full convalescence. 

Three months later bimanual examination revealed only a slight 
induration in the right iliac fossa, the uterus being quite movable. 

About one year after this attack the patient was suddenly taken 
with similar Ie ES only much more severe. Examination revealed 
a mass in the right iliac fossa, but which seemed to be situated higher 
up because it could easily be reached through the anterior wall of the 
abdomen. The family this time accepted surgical interference. 

On account of the nearness of the mass to the anterior abdominal 
wall, it was decided to attack it this way rather than through the 
vagina, Ordinary incision for appendicitis was made, although I still 
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thought that I was dealing with a diseased tube and ovary. Upon 
opening the peritoneum I found a long appendix reaching down into 
the iliac fossa and adherent to some coils of small intestine and to the 
iliac fossa. The adnexs were perfectly normal. The adhesions were 
broken down and the appendix removed after a difficult dissection. 
The abdomen was closed, and recovery was uneventful. A good idea of 
the condition of the appendix in this case may be obtained from the 
accompanying figure. (Fig. 1.) 

Case III.—Patient, aged thirty-six years; married, with two chil- 
dren. For some time past she has complained of pains in the right 
iliac fossa. For the last three weeks the pain has increased in inten- 
sity, and vomiting has been frequent. A tumor in the right inguinal 
region has been present for the last three days. Bimanual examina- 
tion showed an enlarged uterus in physiological anteversion. The left 
adnexa are apparently normal. On the right-hand side a large, hard, 
and only slightly painful mass can be felt. By rectal examination 


Fie, 2. 


seemed to indicate a parametritic infiltration which extends to the 
pelvic wall. 

By hot irrigation and rest in bed the symptoms improved, and three 
weeks later bimanual examination showed that the infiltration had con- 
siderably decreased, and a small painful tumor, about the size of an 
orange, could be made out in the region of the ovary. 

The abdomen was opened a few weeks later, when a considerably 
enlarged appendix, forming a cyst and adherent to the coils of small 
intestine and anterior abdominal wall, was removed. The tube and 
ovary were perfectly healthy. The patient made a rapid recovery. 
fa —— of affairs in this case is well represented in the figure. 

ig. 2.) 

Case IV.—Patient, aged forty years. Mother of several children. 
Had a miscarriage about the third month, four weeks before we saw 
her in consultation with Dr. Drew. The doctor had been called in 
because the patient had been complaining of chills and pain in the 
abdomen for the past week. The tongue was heavily coated, the tem- 
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perature was 39.7° C.; pulse, 115. The bowels had been constipated 
for several months, and the patient could only relieve them by large 
doses of aperient medicine. 

Bimanual examination showed the uterus enlarged and diverted, and 
pressed up against the pubis by a large retro-uterine mass about the 
size of a grape-fruit, and which extended upward, reaching the anterior 
abdominal wall in the median line. A diagnosis of a pelvic abscess 
following a septic miscarriage was made and immediate laparotomy 
advised on account of the marked septic condition of the patient. 

The abdomen was opened in the median line, the peritoneum was 
cautiously opened, when a large amount of dirty, greenish, stinking 
pus was evacuated, about a pint coming away. The cavity thus left 
was carefully explored and found to be made up of the uterus anteriorly, 
by masses of small intestine agglutinated together, while the right wall 
was composed of a greatly inflamed cecum, with the —— starting 
off from it and dipping directly down into the small pelvis. The 
appendix had perforated at about its middle, and was gangrenous. It 
was peeled off and removed. The opening into the cecum could not 
be closed by sutures on account of the great friability of the gut, and 
consequently a long glass drainage tube was inserted and the cavity 
lightly packed with iodoform gauze. 

For four days after the operation the temperature chart was one of 
profound sepsis, the mercury registering 38° C. in the morning, and 
from 40° C. to 40.5° C. in the evening; but after that-time it suddenly 
dropped, and the patient made an excellent recovery, and was discharged 
in three weeks. 

Case V.—A young unmarried girl, aged twenty years, complained 
of pain low down in the right iliac region. Bimanual examination 
made per rectum revealed a tumor about the size of a lemon and 
apparently adherent to the uterus. There was some tenderness in the 
left iliac region as well. At no time had there been any acute symptoms, 
nor elevation of the temperature. Exploratory laparotomy was advised 
and accepted. 

After the abdomen was opened the right tube and adnexa were 
found bound down in a mass of exudate, and were adherent to a large 
appendix chronically inflamed. The right ovary, being in a state of 
total sclerocystic degeneration, was removed along with the tube, and 
the appendix resected. Examination of the latter organ showed evi- 
dences of a chronic catarrhal condition; it is probable that had this 
organ been allowed to remain for any great length of time a typical 
acute attack of appendicitis would have resulted. 

Case VI.—At one o’clock in the morning I was asked to see a boy, 
aged seven years, with his family physician, a gentleman in whom 
I have the highest confidence as regards diagnostic ability, and upon 
my arrival the following history was given : 

The child had always been well since its birth. He was well nour- 
ished and an intelligent boy. Three days previously, while playing with 
some little friends, he complained of pain in the right iliac region, which 
by evening had reached great severity. The child slept little, and com- 
sidual of severe pain during the night. The next morning when the 
doctor saw him he found the abdomen distended, and upon percus- 
sion obtained resonance everywhere excepting a line of dulness in the 
region of the cecum. Palpation over McBurney’s point was extremely 
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painful, and the pain extended down toward the inguinal canal. A 
diagnosis of appendicitis was made, and the patient was treated by ice- 
bags to the abdomen and paregoric in sufficient dose to relieve the pain. 
The pulse at this time was 110 and the temperature 39° C. For the 
next forty-eight hours the condition of affairs remained practically the 
same, but the pain and tympanism increased, and, becoming alarmed 
about the patient’s condition, I was requested to come with all haste 
with a view of operating. 

Upon my arrival I found what would be called a pretty sick boy. The 
features were sunken, the pulse hardly to be counted, and a respiration 
of 40. The abdomen was so distended that not much of anything could 
be made out excepting a severe pain in the right lower half of the 
abdomen. The boy was lightly etherized and the abdomen was opened 
as the only chance, small as it was, of saving him. When the peri- 
toneal cavity was opened a dark-blue, turgid tumor presented itself in 
the region of the cecum, to which it had contracted some adhesions, as 
well as with coils of the small intestine. After breaking these adhesions 
down and freeing the mass, it was found to be an undescended testicle, 
with two twists in the spermatic cord which had caused the blood 
supply to the organ to be cut off and was in imminence of gangrene. 
A salliehe was formed and the testicle and part of the spermatic cord 
removed. 


Here was a case where we were sadly led astray by the symptoms, 
but to do justice to my excellent friend who called me to the bedside 
of this patient, I will say that he had only attended this family for 
about a year, and the errant testicle had never been referred to by the 
parents of the patient. 


Case VII.—As this case has already been recorded in extenso in 
an article that I published with Dr. Vander Veerin the Annals of 
Surgery, I will be very brief, and I only allude to it here as a case 
entering under the head of those discussed in this paper. 

The patient, a woman, aged about forty years, complained of pain 
in the right iliac region on several occasions during the winter, and 
was attended by a gentleman of excellent repute, through these attacks, 
which he diagnosed as catarrhal appendicitis. After the third 
attack he advised the removal of the appendix, which was done with 
great ease, and after its removal the organ upon examination did not 
present any manifest lesion; but this is usually the case, I think, in 
simple catarrhal appendicitis when the organ is removed before a severe 
attack has taken place. 

After the — had been removed the patient still complained 
of her right iliac fossa, later vomiting ensued, with distention of the 
abdomen, and, in fact, all the symptoms of chronic intestinal obstruc- 
tion. By palpation a small mass could be indistinctly made out in the 
region of the cecum, and believing that we were dealing with some 
inflammatory condition of the latter organ, to which the symptoms of 
intestinal obstruction were due, I advised opening the abdomen, which 
was done two days later, when the patient was in a worse condition 
than when I had seen her two days previously. 

The cecum was found greatly dilated and bound down in the right 
iliac fossa, where a smal] hard tumor could be made out, firmly adherent 
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to the surrounding parts. After a long and difficult dissection, the 
cecum with the neoplasm was finally freed and brought up into the 
abdominal wound. The growth proved to be annular carcinoma of the 
cecum. Resection of the gut was deemed imprudent to aftempt on 
account of the bad condition of the patient at the time, and an artificial 
anus was made. The patient, however, did not rally, and died a few 
hours later. The differential diagnosis between’ carcinoma of the 
cecum and appendicitis has been alluded to by Mr. Tubby in his 
lectures on ‘‘ Abdominal Affections,” which were published a short 
time ago in the Clinical Journal, of London, and he is to my knowledge 
the only author that has brought this important point before the notice 
of the profession. 

Case VIII.—In August, 1900, I was asked to see a boy, aged six 

ears, and obtained the following history from the attending physician : 

hree days previously, on returning from a walk with his nurse, the 
child was suddenly seized with pain in the right iliac fossa and vomit- 
ing. His physician saw him about two hours later, when he found 
great tenderness in the iliac region, and by palpation what he took to 
be a mass about filling the right side of the pelvic cavity. The tem- 

erature was 38.5° C.; pulse, 110; respirations, 28. The child had 

een in very good health, excepting that a very slight diarrhoea had 
been present for about six weeks, but as it presented no intensity no 
medical advice had been demanded. 

On the next day the child appeared better, the vomiting had sub- 
sided, but considerable pain was still present in the right iliac fossa. 
The temperature was 39.2° C., but the pulse had dropped to 100. The 
general condition was good, and the expression of the face was not 
changed ; the tongue was somewhat coated ; a liquid diet and ice-bags 
applied loco dolienti was the treatment carried out. But as the pain 
in the iliac fossa did not abate in the next twenty-four hours, and as 
the temperature still remained about 39° C., surgical advice was called 
for. 

Upon examination I found a fairly well-nourished child, somewhat 
tall for his age and very intelligent. By inspection the right side of 
the abdomen appeared slightly bulging, but there were no enlarged 
subcutaneous veins to be seen. A satisfactory exploration by palpation 
could not be obtained on account of the rigidity of the rectus, and the 
boy would cry out with pain if any pressure was made over the right 
iliac fossa. The bowels were rather distended, but I was pretty well 
satisfied that I could detect a mass in the right iliac fossa and filling up 
the right side of the pelvic cavity. The temperature at my visit was 
38.8° C.; pulse, 99; respirations, 24. 

My diagnosis was gangrene of the appendix, with probable perfora- 
tion, but I believed that the abscess cavity was allel off. Operation 
was advised and accepted, and was done at 8 P.M. 

The usual incision for appendicectomy was made, but when the peri- 
toneum was opened out gushed about 200 c.c. of a lemon-colored liquid, 
and by inspection the serous membrane was found studded with anes 
tubercles. Numerous soft adhesions covered the cecum down in the 
pelvis, but after these had been carefully broken down the cecum with 
the appendix was brought out of the abdominal incision. The cecum 
and ileum were studded with tubercles and were in a highly hyperemic 
condition, The appendix was bound down to the ileum by a band of 
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adhesion about 1 cm. wide, which strangulated the tip of the viscus, 
but perforation had not taken place, although the end of the organ 
below the constriction was gangrenous. 

The abdominal cavity was carefully explored, but the numerous 
adhesions between the coils of intestine were respected ; the cavity was 
wiped out with gauze sponges, while the right iliac fossa received par- 
ticular attention. The abdominal incision was then closed with buried 
layers of catgut for peritoneum, muscle, and fascia, with silkworm-gut 
for the skin. 

The after-history is short; the temperature soon reached the normal, 
and the patient recovered his health very rapidly. It is now nearly 
two years since the operation was done, and no pelvic symptoms have 
occurred The thoracic viscera are apparently in good condition, and 
the boy is making flesh. Microscopical examination of the appendix 
showed the lesions to be tubercular. The specimen was covered with 
numerous tubercular follicles containing a number of giant cells. The 
vessels of the meso-appendix showed thickening of their walls, and the 
lumen of some was obliterated. 


I could cite a number of other instances where lesions of the adnexa 
were taken for appendicitis, but the cases that I have already reported 
appear to me to be good examples of various conditions which may lead 
one to make a diagnosis of appendicitis when some other condition is 
present, or vice versa, There are many other cases in which an appen- 
dicitis may be mistaken for other diseases, or where various abdominal 
affections have been diagnosed as an inflammation of the appendix. 
In the early stages of typhoid fever a mistake of this nature may be 
committed, because oftentimes pain in the region of the cecum, with a 
rise in pulse and temperature, and certain disturbances of the gastro- 
intestinal tract, simulate appendicitis in some cases closely, and Tuffier 
opened the abdomen of a typhoid fever patient thinking he was dealing 
with appendicitis. Another interesting case is one reported by Monod, 
who found an appendix contained in a retro-uterine hematocele. 

The differential diagnosis between a psoas abscess due to disease of 
the vertebral column and appendicitis is sometimes exceedingly difficult, 
and quite a number of cases have been reported where an appendicular 
abscess has formed over the psoas muscle, or even burrowed into it, 
giving rise to symptoms which were very misleading and completely 
shadowing the true nature of the purulent collection. Movable kidney 
has been mistaken for a relapsing appendicitis, and the cases that I 
have reported in this paper certainly show the possible confusion in the 
diagnosis that may arise between appendicitis and parametritis. 

No symptoms which are found in the classical writers as typical of 
appendicitis are constant, with a very distended or painful abdomen, 
McBurney’s point may be impossible to find, and in some cases 
throughout the course of the disease it may be entirely absent, or will 
be found in various points in the right iliac fossa according to the 
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anatomical situation of the cecum, which, as I have already pointed 
out, varies considerably. On the other hand, a sore spot may be com- 
pletely wanting in certain cases of appendicitis having a torpid develop- 
ment. The other inferences which may be drawn from the temperature, 
the pulse, or the cutaneous hyperesthesia have nothing which will aid 
the diagnosis particularly. 

A large number of abdominal affections may be mistaken for an 
appendicitis, and this is nearly of every-day occurrence. Pyosalpinx, 
intestinal occlusion, strangulation of the colon, or pyelonephritis, pylo- 
phlebitis, hysteria, psoitis, enterocolitis, lead colic, typhoid fever, intes- 
tinal tuberculosis or peritoneal tuberculosis, have all been diagnosed 
appendicitis in certain cases. On many occasions the physician or the 
surgeon will be exposed to these errors in differential diagnosis, and for 
this reason I think it well to bear in mind that the diagnosis of appen- 
dicitis is not always the simple thing that many would make us 
believe. 

Another thing to be borne in mind is that the reaction of the peri- 
toneum varies greatly from one subjéct to another, such, for instance, 
as occurred in the case of a patient operated on by Quénu, who walked 
about all day and danced all night with a perforated “appendix. This 
winter I operated on a boy with a perforated appendix and about a 
half pint of pus in his abdomen, who had attended to his work in 
his shop for five days with this condition of affairs present in his 
abdomen. On the other hand, a simple appendicular colic may take 
on @ very severe and serious aspect in a nervous patient, although the 
lesion found in the appendix will not amount to much of anything. 

It is very evident that a large number of cases do not offer the diag- 
nostic difficulties that I have enumerated, but it is quite sufficient to 
know that they exist, so that all precautions may be taken in order to 
make a good diagnosis. For want of a correct diagnosis, a hysterical 
or typhoid fever case might be operated on for appendicitis if care be 
not taken, and although the operation may not be dangerous, even if 
the lesion is not an appendicitis, the operative technique may be differ- 
ent, and the surgeon might open a psoas abscess through the abdomen 
when he would have acted otherwise if the correct diagnosis had been 
made; or he might open a pyelitis without being aware that a plastic 
appendicitis compressing the ureter was the true cause of the pus in the 
kidney. 

Appendicitis is relatively a new pathological finding, and its history 
dates back only a few years, so that its pathogenesis and etiology are 
not as yet sufficiently known. The disease has been attributed to 
mucomembranous colitis, foreign bodies lodged in the organ, or as a 
secondary affection depending on an inflammation of the cecum, and 
vice versa. In gangrenous appendicitis I believe from what I have seen 
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that these cases are due to a torsion of the organ and its mesentery 
which cuts off its blood supply, and I suspect that on account of the 
few and discrete symptoms to which this type of appendicitis gives 
rise renders it most dangerous, because much intraperitoneal damage 
may have already taken place before the patient comes to operation. 
I would also point out that in young lymphatic children an attack of 
acute gastro-enteritis may be mistaken for appendicitis and simulate it 
very closely, so much so that I have been asked to operate under these 
circumstances, but a careful medical treatment and attention to the 
alimentary canal will cause all apprehension to disappear as the little 
patient starts on the road to recovery. Much has been written on 
grippal, rheumatic and pneumococcic appendicitis. All this simply 
makes the question more obscure. It is probable that the truth of 
the matter is much more simple, and that bacteriology and pathologi- 
cal anatomy have not had their last word. The theory that appears 
to me the most plausible is this: The appendix, as we know, is chiefly 
composed of lymphoid tissue, and has been called by certain French 
writers the abdominal tonsil. -Now, just like the tonsils, it reacts in 
all those general infections, such as rheumatism, pneumonia, grippe, or 
scarlet fever. 

The tonsil is an organ of defence, but when the invading infection 
is an intense one, the organ becomes tired, and is consequently in a 
condition of lessened resistance, and it is at this moment that it itself 
becomes infected at the beginnng or at the end of acute general dis- 
eases. This infection is still further favored by the presence of bacteria 
in the numerous crypts, where they usually live a saprophytic life; but 
under the influence of the swelling and hyperemia of the organ they 
become enclosed within the crypts, and thus the ‘‘ closed sac ” is realized. 

Appendicitis is exactly comparable to a tonsillitis as far as the 
mechanism of infection is concerned, and we can thus explain why 
grippal, pneumonic and rheumatismal appendicitis have been described, 
although the only pyogenic organism found was the bacterium coli, 
which is nothing extraordinary, since this organism inhabits the large 
intestine just as certain staphylococci live in the mouth. 

All these facts are naturally still hypothetical and need demonstra- 
tion, although they appear nearer the truth, and they better explain all 
the facts thus far put on record. When these points shall have been 
definitely settled it is quite probable that the diagnosis will be benefited. 

Whether or not an enlightened pathology will change our methods of 
treatment is, I suspect, doubtful, and for the present I believe that the 
surest way of bringing our patients forth from danger is by immediate 
operation where the symptoms are sufficiently marked to justify the 
opening of the abdominal cavity. In the fulminating type of appen- 
dicitis, that is, where the appendix is gangrenous and has ruptured, the 
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escape of its contents infecting the peritoneal cavity either locally or 
generally, no time should be lost in giving exit to the septic material. 
But these cases when operated on often do badly, unless the pus has 
become thoroughly walled off, and the reason is simply this: they have 
not been operated on in time. The appendix has been undergoing 
changes slowly for several days previous to rupture, and the symptoms 
during this time are very indefinite. The pulse and the temperature 
will oftentimes be normal, the patient only complaining of a sensation 
of fulness or a slight indefinite pain in the right iliac region. But 
when a patient comes complaining of these symptoms, indefinite as they 
are, the surgeon should be on his guard, and carefully inquire into the 
patient’s life during the previous week or ten days, when in almost 
every case he will find that the patient has taken some violent form 
of exercise, which has produced a torsion of the appendix. In several 
cases I have operated for no other reason than that the patient had 
complained of more or less pain or a dragging sensation in the right 
iliac fossa after having taken unusually active exercise, and in each 
case the appendix was found dark in color, swollen, and almost on the 
point of perforation. In some few cases I have seen patients go 
through several attacks of acute appendicitis of a mild type, and when 
operated on later I have found and removed what upon microscopical 
examination appeared to be a perfectly normal appendix, a condition of 
affairs which perplexed me very much, and led me to believe that my 
diagnosis of appendicitis was erroneous. But finally, after having 
operated upon several such cases, I examined a couple of these 
appendices microscopically, and found that there was ulceration of 
their mucous membrane to such an extent that in certain parts of the 
lumen the mucosa was completely absent, and that direct infection from 
bacteria within the lumen could take the place by direct penetration 
into the lymphoid follicles, and which would ultimately result, after 
several attacks, in a peritonitis with or without perforation of the 
organ. Ample proof of what I have just said will be found in Mr. 
Lockwood’s most excellent work on appendicitis which has recently 
appeared, and to those desirous of a clear idea of the pathology of this 
affection I would strongly commend this book for their perusal. 

The symptoms of left-sided appendicitis are due to one of two 
causes : either from an abnormal position of the cecum and appendix 
on the left, due to either a total inversion, or to an elongation, or an 
abnormal laxity of its ligaments, or we may have an appendix normally 
located on the right side, but whose exaggerated length causes it to lie 
over in the left iliac fossa, and may or may not be bound down in this 
position by adhesions which have been previously formed. 

Symptoms of appendicitis arising in the left iliac fossa are rarely as 
typical as when the affection occurs on the right, and this is due to the 
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anatomical conditions found in those instances where the cecum and 
the appendix are congenitally displaced, and their study demonstrates 
why certain phenomena are present when an inflammation of the 
appendix occurs under these circumstances. In one case reported by 
Legueu, a child was admitted to the hospital for typhoid fever, and 
in the left renal region was found a tumefaction extending from the 
left iliac fossa up toward the abdominal wall. Autopsy showed a 
perforated appendix, which, with the cecum, lay in front of the left 
kidney. 

Hernia of the cecum of the inguinal variety on the left side has 
been well studied by Pujol, and he has collected quite a number of 
cases. Nové-Josserand has reported the case of a patient who had a 
left inguinal hernia for eighteen years, which had been painless and 
was easily reduced, but which suddenly, after a traumatism, increased 
in size, became irreducible and was accompanied by many symptoms 
closely resembling those of strangulated hernia. At the operation the 
cecum and the appendix were found in the sac, along with a loop of 
small intestine. The appendix was hard and filled with a soft sub- 
stance resembling very closely fecal matter. 

Another case has been recently reported by Schwarz: 


A man, aged forty-five years, had had two years previously a stran- 
gulated inguinal hernia on the left side, about the size of a child’s head. 
The operation, performed on the sixteenth day, showed that the con- 
tents of this hernia were composed of the ileum, ascending colon, cecum, 
and a perforated appendix. 


As to the causes which give rise to displacement of the cecum to 
the left, I would first call attention to an arrest of its migration. When 
this occurs it may become localized in the umbilical] region, or be placed 
slightly to the left of the median line, or may become situated distinctly 
in the left side of the abdomen. Under these circumstances the appen- 
dix would be in relation to the posterior aspect of the left rectus 
abdominis, and from there could easily extend into the hypochondrium 
or even into the left iliac fossa. If the mesocolon should be extremely 
short the cecum would be naturally fixed in this position, as in the 
following three cases reported by Fowler. 


Case I.—A boy, aged sixteen years, was seen two days after abdom- 
inal pain, nausea, and vomiting had set in. The abdomen was dis- 
tended by a tumefaction, which was somewhat more marked on the left. 
A painful point, about three inches in area, was discovered on the left, 
beginning in the region of the umbilicus and extending downward. 
Percussion gave dulness in the left iliac fossa, but the pain was more 
particularly marked in the left lumbar region. A diagnosis of left- 
sided appendicitis was made, and a large quantity of purulent serum was 
let out from the peritoneal cavity. A large suppurating cavity situated 
to the left of the median line was found and corresponded to the dulness 
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found on percussion. The caput coli and the cecum were deviated 
from their normal position, and were bent to the left and upward toward 
the umbilicus and lost in a mass of dense adhesions. The patient died 
on the third day, and the autopsy showed a perforated gangrenous 
appendix. The cecum was situated to the left of the median line at 
the level of the umbilicus. Beside the peritoneal abscess, a second 
purulent cavity was found communicating with the first, which extended 
upward and backward in the retroperitoneal cellular tissue. 

Case II.—A man, aged nineteen years, who after seven days’ illness 
— all the symptoms of a septic peritonitis. Two days before 

is physician had noticed a tumor underneath the left rectus muscle. 
Upon opening the abdomen a large quantity of purulent serum was let 
out from the peritoneal cavity. The cecum was found exactly behind 
the umbilicus, and pointed to the left. The appendix was situated just 
below the umbilicus, under the left rectus. The appendix was not re- 
moved on account of the bad condition of the patient, who died one 
hour after the operation. The autopsy showed a perforated gangrenous 
appendix in the situation above described. 

Case III.—A female, aged twenty-five years, who was suddenly 
taken with violent colics, accompanied by nausea and vomiting. The 
abdomen was very painful, but the pain seemed somewhat more pro- 
nounced over the external border of the left rectus muscle. Forty- 
eight hours after the patient got out of bed to urinate, and was seized 
with a sharp pain to the left of the umbilicus, which was soon followed 
by generalized pain and collapse. She died in seven hours. The 
autopsy showed a perforating appendicitis, and the cecum was held 
down by a short mesocolon almost directly above the sacral promontory. 
The appendix was curved upward and outward underneath the left 
rectus, and was thickened, infiltrated, and perforated at its middle. 
Generalized peritonitis. 


Beside an arrest of development we can also admit as a cause of dis- 
placement of the cecum an abnormal elongation of its ligaments and 
suspensory apparatus, which would result in a very great mobility of 
the organ, and which would naturally be all the greater if its ligaments 
should be entirely wanting. Excessive length and mobility of the meso- 
appendix and the ilio-appendicular fold can also be considered as a 
very important cause of displacement of the appendix to the left and of 
the cecum consecutively. Pujol says that the ligaments of the appen- 
dix allow that organ a very great degree of mobility, while the caecum 
has little, and it might be admitted that in some cases the appendix 
was the first to enter the hernia, and afterward the cecum might follow 
it, and the following case reported by Gessler would seem to demonstrate 
this theory. 


The patient was a cachectic female, aged seventy years, presenting a 
double inguinal hernia. On the right the hernia was small and 
reducible, while on the left it had an hour-glass shape and extended 
into the left labium majorum. The lower part of the left hernia was 
the size of a walnut, while the upper part was the volume of a pigeon’s 
egg. The abdomen was painful, especially on pressure ; it was distended 
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and diarrhoea was present. The left hernia could be imperfectly 
reduced into the inguinal canal. The patient died in three weeks. 
Autopsy showed that the appendix, with thickened walls and a stric- 
ture in its middle, was located in the left inguinal canal. The cecum 
was found behind the pubis and extended toward the umbilicus. It 
had contracted dense adhesions with the anterior abdominal wall and 
small intestines. It was greatly increased in size. 


Bonn and von Arx have reported two cases of displacement of the 
cecum and appendix due to entirely different causes. In point of fact, 
they were cases of kyphosis, the vertebral column being carried to the 
left while the pelvis was deviated to the right, from which consequently 
a considerable decrease arose in the distance normally separating the 
cecum from the left iliac fossa. One of the cases may briefly be 
reported as follows : 


It was the autopsy of a male, aged eighty-two years, who presented a 
very pronounced kyphosis. The lower border of the ribs was nearly 
in contact with the upper border of the pelvis. There was a double 
scrotal hernia, which extended down as low as the lower third of the 
thigh, and formed a tumor the size of an adult’s head. In the left 
hernial sac was found all the smal! intestines, and behind it the cecum 
and appendix, as well as the beginning of the ascending colon, which, 
with the cecum, measured 20 centimetres in length. The cecum and 
ascending colon were perfectly free and movable in the sac and pre- 
sented a very long mesocolon. The remainder of the ascending colon 
passed over the bladder in the direction of the right inguinal ring, 
where it formed the contents of the right hernia, along with a portion 
of the omentum, about the size of a fist. There were no adhesions in 
the sac. On both sides the testicles were situated behind the contents 
of the hernia. 


It now remains for me to say a few words regarding those cases of 
left-sided appendicitis which occur in subjects having an appendix 
arising on the right side, but which, on account of the length of the 
organ and its direction, cross the median line and may even extend 
into the left iliac fossa. In some instances the appendix may be lost in 
the midst of loops of the small intestine, but in order that an inflam- 
matory process of the appendix having this situation may give rise to 
symptoms on the left-hand side, it is essential that one of the conditions 
above mentioned must be fulfilled, or the organ must be extremely long, 
or fixed at its tip to the left of the median line by adhesions. Anatom- 
ical studies have shown that the mean length of the appendix varies 
from 6 to 12 centimetres, but this organ is subject to very great varia- 
tions. Gegenbauer has seen an appendix measuring 20 centimetres, 
Ribbert one of 21, Cruveilhier and Lannelongue one of 22, and 
Luschka one measuring 23 centimetres. It is evident that appendices 
having such an exaggerated length would have a decided tendency to 
become displaced in almost any direction. 
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Cases in which the appendix is situated in its normal position on the 
right, but extends across the pelvis into the left side, where it is bound 
down by adhesions, are not of infrequent occurrence, and all infectious 
inflammatory processes which have attacked the peritoneum, including 
the serous membrane of the appendix, can by adhesions bind the 
appendix, either to the sigmoid flexure, or to other abdominal viscera 


situated in the left-hand side of the abdomen. From this fact it can be 


readily understood that an inflammatory process located in the apex 
of the appendix may produce symptoms in the left iliac fossa. 


Fic. 3. 


When the symptoms presented by the patient are distinctly located 
in the left iliac fossa they can be due only to one of two conditions, 
either a complete displacement of the appendix and cecum or else a 
localized inflammatory process situated in the apex of an appendix 
which is bound down in the left iliac fossa. Those cases where the 
symptoms are observed in both iliac fosse are due to an inflammation 
of the entire organ bound down by its tip in the left iliac fossa. This 
last class of cases I believe should be included in those instances of 
extension of the peritoneal inflammation to the left, ending in suppura- 
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tion, which gives rise to a perisigmoiditis, a condition well described 
by Obratzoff. It should also be borne in mind that a generalized peri- 
tonitis following the perforation of an appendix in its normal position 
on the right, or to rupture of an abscess, may present the maximum of 
symptoms on the left, although the starting point of the process was 
in the right iliac fossa. 

In closing I would say one word regarding the removal of the 
appendix. The technique surely is in no way novel, but I believe that 
on the whole it is the best one to follow in the large majority of cases. 

When once the appendix has been brought to light with its peritoneal 
covering, the first thing to be done is to find the base of the organ. 
This is accomplished by following one of the longitudinal bands of the 
cecum, as they all converge at the base of the appendix. When this 
has been found a circular incision, only including the peritoneum, is 
made in the appendix about two centimetres above the insertion of the 
appendix in the cecum. 

The peritoneum is then separated from the appendix and turned 
back, and a ligature is placed around the base of the organ, which is 
then snipped off with scissors. A peritoneal covering remains which 
is brought over the stump, and is either simply tied off or closed by a 
few catgut sutures. The figure here given will illustrate the technique. 

The mesentery of the appendix should, of course, be ligated and 
treated in the ordinary way. 

This method of removal of the appendix may occasionally be difficult 
when the operation is undertaken during the attack, but this is not 
due to adhesions between the organ and its peritoneal covering as 
might be thought. In reality the difficulty arises from the friable con- 
dition of the appendix, the walls of which may be altered by gangrene or 
ischemia, which naturally favor rupture of the organ during manipula- 
tions. 

Under these circumstances, instead of removing the appendix at once 
part of the organ only should be removed below the point of the gan- 
grenous or ulcerating process. To recommence the operation at the 
point of rupture might be, perhaps, in some instances, useful, but I 
believe it is the most prudent to abstain and drain. 
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BOTHRIOCEPHALUS LATUS; REPORT OF A CASE OF DOUBLE 
INFECTION, WITH A DISCUSSION OF THE CAUSA- 
TION OF PRIMARY AND SECONDARY 
PERNICIOUS ANZEMIA.* 


By RosBert N. WILtson, M.D., 
OF PHILADELPHIA. 


AttHouGH several cases of infection of human beings by the 
bothriocephalus latus have been reported in the United States, the 
number is still very limited and the condition evidently rare. 

It is commonly met with in certain parts of Europe and Asia, so 
that its failure to appear in this country must be ascribed to two main 
causes, the first and foremdst of which is the fact that the custom of 
eating fish raw or half-cooked is indulged in only by those who have 
learned the habit in another land. And even were the fish of the 
American fresh waters eaten raw it is not certain that they would 
transmit this form of infection; nor has it ever been determined that 
American fish are themselves susceptible to infection by the bothrio- 
cephalus. An inquiry sent to the Bureau of Animal Industry in 
Washington as to whether bothriocephalus measles had been noted up 
to the present time in any species of fish taken from the American 
fresh waters, elicited the information that it was ‘‘ not acquainted with 
any cases where the larve of bothriocephalus latus have been found 
in American fish.” 

It must be admitted that while this is only negative evidence it still 
carries considerable weight. Moreover, so few instances of human 
infection have appeared, or at least been recognized and reported, even 
in our foreign population, that the list is completed by cases noted by 
Walker’ and Leidy,’ Packard,* Hagelstam,‘ Riesman,’ Stengel,® and 
McFarland,’ five of which writers observed their cases in Philadelphia. 
This one fact suggests not only a large foreign population, but one that 
retains to a large extent its native manners and customs. Both condi- 
tions are literally present in certain sections of the city, where not only 
will the visitor not hear a word of English spoken, but where English 
is not understood by the mass of the people. My own case I believe to 
be the third of multiple infection by the bothriocephalus latus reported 
in this country, and, perhaps, the first in which this was certainly the 
state of affairs. Packard considered his case one of multiple infection, 
and Hagelstam describes a case of so-called bothriocephalus anemia in 
a Finnish woman, aged twenty-nine years, and says of her that after 


* Read before the Germantown Medical Society and (in part) before the Pathological Society 
of Philadelphia 
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his treatment ‘‘ quite a number of tapeworms” were expelled. He 
offers the information, however, that he saw neither the eggs nor the 
segments; and as a consequence his case can hardly be acoepted as 
certainly one of bothriocephalus anemia, since both the multiple infec- 
tion and the picture of pernicious anzemia may be caused by the teniadz 
as well. 

The first case noted in this country was probably that studied by 
Drs. J. T. Walker' and Joseph Leidy,’ in 1879. The patient was a 
Swede, aged twenty-eight years, and had been three months in this 
country. He had passed a few inches of segments at irregular inter- 
vals for over five years. His symptoms were those of distress in the 
epigastrium. He stated that he had been treated unsuccessfully by 
two physicians in his own country. He was put under anthelmintic 
treatment by Dr. Walker, and passed three hours later fifty feet of the 
worm, this portion being thrown away. Fourteen hours later he 
passed the remainder, measuring over one hundred feet, and weighing 
6.5 ounces. Dr. Leidy notes of the case that the character of the 
segments indicated that they were portions of several worms, and that 
the largest segments (preserved in alcohol) measured 4 mm. by 10 
mm.; also, that he had seen no other specimen from a person in our 
country. No head was obtained. 

Dr. F. A. Packard’ had under his care in the Pennsylvania Hospital 
in 1891 a Finnish sailor who had been suffering from diarrhea for 
several weeks. He had at this time a profuse diarrhea, with greenish- 
brown, semifluid movements. The specimen, ejected after a dose 
(f3ss) of castor oil, consisted of ‘‘ evidently parts of two worms, as 
manifested by the appearance of the size of the links.” The heads 
were not obtained, although the smallest segments were minute specks. 
The course of the diarrhea remained unchanged after the voiding of 
the portions of the worms. 

Hagelstam,‘ a Finnish physician, while visiting in this country in 
1895, saw, with several other physicians, a young boy, aged twelve 
years, who had been seven years in this country. All of his family 
had had tapeworms, and he himself, one year previous, had attacks of 
dizziness, vertigo, headache, anorexia, nausea, etc., all of which symp- 
toms now reappeared. At last he was unable to rise from his bed. 
His stools showed the ova of the bothriocephalus lutus. He was given 
an anthelmintic, but no segments were passed. After a serious illness 
he recovered, and at no subsequent time could parasitic ova be discov- 
ered in the stools. 

This case, although offering more evidence than the others cited by 
Hagelstam, offers as the only diagnostic symptom the presence of the 
ova, which, as in Dr. Riesman’s case, may not be altogether character- 
istic. The failure to expel any portion of the worm at any time, and 
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a total recovery notwithstanding, court the conviction that not only 
was the case not one of bothriocephalus latus anemia, but that there 
may have been some error as to the finding of the ova. 

Riesman’s’ case occurred in a Russian woman, who seemed to be in 
good health, and who had been in this country fur a number of years. 
Altogether about three yards of segments were obtained, the links 
being exceedingly tiny, though the head was not discovered. 

Stengel’ stated in the discussion following the last-named report that 
he had noted a case in a Scandinavian sailor several years before, the 
patient being entirely free from symptoms. He had also a second case 
in still another foreign sailor. 

McFarland’s’ case was noted in a Russian Jew, who, sixteen years 
ago, passed segments of the bothriocephalus on two occasions. Six or 
seven years later, and while ih this country, he again passed a consid- 
erable piece of the worm, and since that time at regular intervals of 
six months or more. He has never had any unpleasant symptoms. The 
last portion of the worm was passed after an interval of one and one- 
half years. His blood count showed hemoglobin, 80 per cent., erythro- 
cytes 4,760,000, leucocytes 86,000. 

The specimen was presented without any statement as to the clinical 
history. The portion exhibited was a few feet in length. The smallest 
segments of this specimen appeared to be those of the square type, in 
which the size of the worm rapidly diminishes and the length and 
breadth are approaching one another. 

I wish to report a case that first came under my care in the receiving 
ward of the Pennsylvania Hospital in 1899, and was seen shortly after 
this time at her home in private practice. 

She was first examined on March 7, 1899, when she brought with 
her a small pailful of material passed from the bowel that day. It 
consisted of twenty-six feet five inches of tapeworm segments that were 
recognized at once to be those of bothriocephalus latus. The segments 
were broad and short, and exhibited the peculiar rosette uterus of that 
parasite, as well as the characteristic ova. 

The patient was a Russian Jewess, aged forty-six years, from the 
eastern part of Germany, and in her home had been a fish-vender. 
There was no history of tapeworm infection in any other member of 
her family as far back as the grandfather and grandmother on both 
sides ; although all have lived freely on a fish diet, especially herring 
and sea-trout. She would not admit eating raw fish. Eight children 
and a husband are living and well. In the fatherland she was always 
a healthy girl, has had no serious illness in her life apart from her 
present trouble. While still in Germany (time indefinite) she noticed 
that she was often dizzy, faint, easily tired, and for five or six years 
previous to her immigration she had headache and frequent cramps. 
She has been in America seven years, and only fairly well during that 
time. Fifteen years ago, for the first time, she noticed the links of the 
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tapeworm in the stools, but has never been treated for the condition. 
Often she has been so weak that she could hardly walk, or even stand, 
and often has fainted away. Bowels fairly regular, no diarrhea. At 
intervals of a week or more she would pass from a few feet to two or 
three yards of the segments. Between the fainting and weak attacks, 
which terminated with the passage of a portion of the worm, she felt 
quite well, though never strong. She had been growing much weaker 
in the last few months, and her appetite was entirely lost. 

The patient presented a number of pee that might have been 
present in but certainly were not typical of a severe anemia. She 
was fairly well nourished ; her skin dusky, though it had none of the 
color (waxy or lemon tint) of pernicious anemia. Her mucous mem- 
branes were pale, but not more so than was natural in a woman who 
had had less than her fair share of nourishment for many years. Her 
gums were in good condition ; there was no bruit in the cervical veins ; 
cardiac and hemic murmurs not present; and the spleen and liver only 
slightly if at all enlarged. The abdomen was tense and rigid. The 
dusky hue of the skin extended over the whole body. The tissues 
were firm, and there was no excessive deposition of fat in any portion of 
the body. ‘The bones were not tender. The temperature was 98.5° F. ; 
pulse, 80; respirations, 20. The urine showed no abnormality. She 
was placed in bed, and after a purge deprived of food for twelve hours. 
At 8 p.m. on March 7th she received chloroform (10 m), and calomel 
(5 grains), resulting in one small bowel movement containing a short 
ribbon of continuous and attached proglottides. At 8 a.m. she 
received chloroform (10 m) and oleoresin aspidii (f3ss), followed in 
one hour by magnesium sulphate (3j). Two large liquid stools fol- 
lowed this procedure, each containing about ten feet of the worm. 
The segments were large, and no head was present. All stools were 
carefully strained through gauze. At 3 p.m. of the same day the 
patient received Tanret’s pelletierine (f3j), followed by tr. jalap. comp. 
(f3j) in an hour. A free movement of the bowels followed in two 
hours, accompanied by agonizing cramp-like pains during the passage 
of nearly twenty feet more of the worm. 

Up to this time over sixty-seven feet of segments had been discharged, 
including the portions obtained before and after the medication. Dur- 
ing the night intense cramps were again experienced, and at this time 
it was noticed that a considerable quantity of the worm or worms was 
protruding from the anus in two ribbons of segments of nearly equal 
size, and diminishing at nearly an equal rate as they approached the 
bowel. The projecting segments exhibited a curious expansile or 
squirming motion, and the ribbons were evidently firmly attached well 
up in the bowel, and were resisting expulsion. Upon the slightest trac- 
tion they retired and re-entered the anus as fast as they were drawn 
down by the fingers. There was only one further bowel movement 
during the night, though there was much nausea, some vomiting, and 
great abdominal pain. About six feet of segments were discharged 
with great difficulty, and evidently at the expense of only one of the 
worms, as one ribbon now projected much further than the other, and 
its segments were larger, though both showed a diminished size as the 
anus Was approached. 

On the 9th the patient was much stronger and brighter and thought 
that the entire worm had been passed. With persuasion she received 
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liq. pelletierine (f3j), and one hour later tr. jalap. comp. (f3ss). Two 
hours elapsed before the passage of a large movement containing ten 
feet of segments. Again the two bands appeared, nearly equal in length 
and seemingly distinct. The patient seemed so prostrated at this time 
that she was given milk in small quantities through the day, one cup 
of coffee, and brandy at regular intervals. Later in the same day 
about two feet of segments were passed. Neither band of projecting 
links suggested by its size proximity to the head, and for this reason it 
was considered advisable to continue the treatment. The segments of 
one string were now wide and short, with a very small, closely bunched 
uterine rosette, black with eggs, those of the other were less wide, 
longer, with a rosette of greater length than width, which was perfectly 
white and contained few eggs. Both sections continued their curious 
motion until expelled from connection with the chain in the bowel. 

Murch 10th. No medication was employed during this day, aud the 
patient refused all food excepting a few ounces of milk and a half 
ounce of brandy every three hours. No bowel movement until 10 
p.M., when about one foot of each string was passed, with much pain. 
The segments of both strings were now markedly smaller, but still far 
from their terminal size. 

11th. As the patient felt much stronger and insisted on going home 
a last attempt was made to expel the remainder of the worm. At 8 
A.M. liq. pelletierine (f3j) was given and followed in an hour by an 
ounce of tr. jalap. comp., with the result of expelling only about two 
feet of segments in the same double ribbon, which now disappeared from 
view. Three bowel movements followed during the forenoon and after- 
noon, consisting mostly of mucus and slime, with a few curds of milk, 
and no segments. There was no pain after the first of these passages. 
The patient’s general condition was so markedly and rapidly improved 
that she walked home in confidence and with evident relief from the 
fear of a perpetual purgation. Owing to the fact that she was not 
admitted to the wards of the hospital, but remained in the receiving 
ward, there had been no blood examination, and this was first made 
shortly after her last medication and before her departure. The 
hemoglobin was 60 per cent., erythrocytes 5,120,000, and leucocytes 
16,000. There were present many nucleated red cells, mainly of the 
smaller forms. No myelocytes were noted. 

The patient was under my care for several days after this time, and 
recovered health and strength so far as to seem perfectly well. The 
worm had certainly not been completely discharged, but it was hoped 
that it had perhaps been destroyed and would eventually come away. 

I have been able through the kindness of Dr. Morris J. Lewis to 
obtain two subsequent clinical notes of the patient that are of interest 
in showing all our attempts to have been futile. 

She was admitted to Dr. Lewis’ wards in the Pennsylvania Hospital 
on May 22, 1899, with the same symptoms as when first seen by me. 
The urine was 11,012, acid, lemon color; sed., flocculent, no albumin, 
no sugar; microscopical examination negative. May 28th she passed 
eight feet of the worm, no anthelmintic being given. On June Ist she 
was starved for twenty-four hours, then Tanret’s pelletierine (f3]) was 
given, followed by castor oil and a large enema. In the afternoon she 
passed thirty-four feet of segments, the smallest of which measured 
about } inch in width. No head was found. 
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June 3d. She complained of some abdominal pain and dizziness, 
some nausea. Much better than before, however, and out of bed. 
Temperature at this time was constantly subnormal. Respirations and 
pulse normal. The only rise of the temperature was that following the 
administration of the pelletierine (99°). 

5th. Discharged at request, in greatly improved condition. 

She was again admitted to the hospital on October 14, 1899. 

The patient at this time was thin, and her skin dark and muddy. 
The tongue pale and slightly coated. The heart showed a soft systolic, 
basic murmur. The lungs were negative. The liver extended 23 
inches below the costal margin; the abdominal muscles were rigid. 
The patient complained of pain in the centre of the chest, low down, 
and radiating to both shoulders. She was given calomel (3 grains) 
in fractional doses, sod. phosph. (3ij) before breakfast daily, and liquid 
diet. 

October 16th. She was given calomel, } grain hourly for eight doses, 
followed by magnes. sulphate, 3ss. October 17th she passed six and 
one-quarter feet of the worm, the segments measuring about # inch 
broad. October 18th she passed three feet of worm, } inch broad 
(evidently segments from another worm, though not surely so). 

18th. At noon she was given chloroform 10 m ; at 1 p.m. and 1.30 
p.M. the following mixture, half at each dose—pomegran. root, 3] ; 
powd. ergot, 3); pumpkin seed, 3j; add aque bull., f3x; add 
extr. aspid. eth., 3j; ol. tiglii, mij.; acacia, q. s.; chloroform, m x. 

No note is found in the history of any bowel movement following this 
medication. (Evidently no worm was passed from the continuance of 
the treatment. ) 

19th. Urine negative. October 21st, no tapeworm passed to-day. 
October 21st., one dose of Tanret’s pelletierine at 10 a.m., chloroform 
(10 m) at 6 a.m. and at 10 a.M., pulv. jalap. comp. (3j) at 11 a.m 
Passed 18 inches of tapeworm during the afternoon. (By mistake only 
a portion of the pelletierine was given). 

25th. Full dosage of pelletierine, etc., given to-day as above. Passed 
24} feet of bothriocephalus segments, which seem to indicate the pres- 
ence of two worms, traced to a width of 4 inch. No head was found. 
One portion of the worm was passed completely knotted and twisted 
in a ball. Castor oil (f3ss) was given with ol. tiglii (gtt. ij), but with 
no further result. 

31st. No further treatment. Patient doing well. November Ist, 
discharged. 

An attempt to learn the subsequent history of the patient was 
rewarded not only by full information, but by a most interesting con- 
firmation of the diagnosis of multiple infection made years before from 
the character of the segments, while the parasites were still in the body. 
The patient stated that two years ago (about a year after leaving the 
hospital) she consulted a worm specialist in this city and was given at 
9 A.M. a tumblerful of pleasant tasting liquid, after fasting for two 
meals only, according to instructions. At 5 p.m. she passed an 
enormous quantity of tapeworm, after which she felt perfectly well. 
There was no pain and no prostration connected with the treatment as 
in previous attempts. She claimed to have been shown four heads of 
the fish tapeworm by the operator. One month later she gave birth to 
a healthy boy at term, and has since that time been absolutely well. 
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Her appearance at this time is that of a healthy woman. I then con- 
sulted the specialist, and was shown the specimen removed from the 
patient, which is now exhibited, together with the specimens removed 
by me at an earlier date. I have examined the mass of segments with 
great care, and fail to discover more than two heads. The segments 
seem to indicate the presence of three worms, but certainly there are 
not three heads present, and still less four. The specialist claims also 
to have measured the segments and to have found over 200 feet. I 
have not had the opportunity to confirm or refute this statement, but 
am inclined from the gross appearance to doubt the accuracy of his 
measurement. 


There are several interesting points in the study of this case apart 
from the rarity of the bothriocephalus in this country. Not the least 
among these is the undoubted presence of two bothriocephali, either 
of different sizes or in different stages of growth. Not only the 
enormous lengths (82 feet 3 inches), but the total number of segments 
(about 12,000) far exceeds that of any specimen observed up to the 
present time. Both these facts, as well as the steady diminution in the 
size of both bands as they approached one another, establish beyond 
question the certainty that more than one parasite was in evidence. 
In both the uterine rosette was very distinct, and the stained speci- 
men exhibited clearly the genital apparatus as well as the tubular 
formation of the uterus, and the many ova. Both series of segments 
showed to a marked degree the abnormalities and monstrosities of 
development so common to the worm, as well as many twin seminal 
orifices. The latter have been noted by other observers as peculiarities 
of the bothriocephalus Jatus. 

Allowing, then, that only two worms were present and of approxi- 
mately equal length, both must have measured considerably over 35 feet. 
Neither could have been under this length without conceding to the 
other a length of over 50 feet. Allowing them equal lengths, both may 
have measured over 40 feet, without considering the portion left in the 
intestine, nor that which had been lost previous to our seeing the 
patient. 

With regard to the patient herself, the general impression given by 
her appearance, though evidently anemic, was rather that of a cachexia 
dependent upon lack of nourishment and unhealthy living than the 
lemon-yellow color of a typical pernicious anemia. The blood exam- 
ination also failed to confirm the expectation of an anemia of pro- 
nounced type, giving as it did rather a suggestion of chlorosis than of 
pernicious anzemia. The hemoglobin was considerably reduced, the 
red cells were probably somewhat low for this case, and there was a 
decided leucocytosis. Possibly the constant purgation extending over 
four days had much to do with the condition of the blood, furnishing 
a concentrated solution in place of the usual one, and thus increasing 
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the number of erythrocytes per cubic millimeter. There was a decided 
increase in the percentage of the polymorphonuclear leucocytes, and 
many eosinophiles were present. Theré was also a considerable number 
of nucleated erythrocytes, mainly normoblasts. The rather low per- 
centage of hemoglobin bears out the theory that the concentration of 
the blood disguised somewhat an anemia that was probably of a more 
advanced degree than the count showed, though this fact could only 
have been demonstrated by a knowledge of the previous condition of 
the blood. 

Typical bothriocephalus anzemia certainly was not present, however, 
either in the blood picture or in the symptom complex. 

The question in such a light becomes most interesting as to the 
causation and origin of all forms of pernicious anemia, and especially 
with respect to the appearance of the anemia in certain individuals 
that are infested by the bothriocephalus and its absence in others. 
Discussion of this point will be taken up at a later time. 

Although Bremser* first accurately described the bothriocephalus latus 
in 1819, and gave it the name by which it is now generally known, the 
credit of its first differentiation from the teniade belongs to F. Glaser 
(Huber, Twentieth Century Practice of Medicine),’ who wrote with regard 
to the tenia lata in 1603. Many writers called attention to its pecu- 
liarities during the next century, and among these were Clericus, 
Linneus, Pallas, etc. Not only, however, was Bremser’s description 
the first full and accurate one, but his also was the first drawing (Taf. 
II.) that resembled to any great degree the object of his efforts. The 
plates published in his monograph are not only accurate, but highly 
creditable in their artistic finish. Sommer and Landois,” with others, 
worked out the anatomy of the bothriocephalus in 1872, and Max 
Braun" described its life cycle in his well-known monograph at a later 
date. 

Linnzus first named the parasite tenia. Later it was known as 
bothriocephalus latus (Braun) ;" and it has still more accurately been 
characterized as dibothrium latum (Rudolphi)." The last two names 
refer both to the width of the segments as compared with the length, 
as well as to the furrow that is to be seen on each lateral surface of the 
head. The parasite belongs to the lowest order of the cestodes; not so 
much because of an anatomic degeneracy of its organs ‘as owing to a 
lack of individuality in the several parts that make up the body. A 
distinction is often wanting between them altogether. The head is very 
small and simple, and often presents no more than an attaching surface 
orend. The neck is very short, if it exists at all, and passes at once 
into the body segments. Adjacent segments can often be distinguished 
only by means of the recurrence of the sexual apparatus, which appears 
regularly in spite of the imperfect individualization of the segment. 
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The accompanying cut (Fig. 1), which is roughly adapted from 
Bremser, represents a rather more regular and distinct arrangement 
of the individual parts of the worm than is usually noted. 

The bothriocephalus has been found mainly in certain parts of Europe, 
and especially along the shores of the Baltic, in the east and west of Ger- 
many, in Russia, as well as in Switzerland, and nearly all of the sea- 
coast countries. It has seldom been seen in middle Germany. In 
Ireland it is so common that Cobbold” named it the ‘‘ Irish tape- 
worm.” It is also the commonest tapeworm in Japan, and Ijima”™ 
states that the reason of this frequency is to be found in the habit of 
the people of eating the onchorrhyncus perryi raw, or dressed only 
with sauce. Among other notes as to its distribution it is stated that 
the Athenians ‘‘ were free from tenia, but harbored bothriocephalus.” 
(Histor. Plant IX., 20: quoted by Huber.) The bothriocephalus latus 
is also the largest species of tapeworm seen in the human being, and 
most authors give it a length of 2 to 5 metres. Riesman suggests 2 to 
9 metres for the adult; Wood and Fitz, 15 to 27 feet; Osler, 25 to 
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A, B. Twin segments, 


30 feet or more; von Jaksch, 5 to 8 metres; Kaufmann, ‘‘ can be 8 
metres ;’’ Klemperer, 3 to 15 metres; Striimpell, 6 to 8 metres; Sahli 
‘‘up to 8 metres,” ete. Undoubtedly, Klemperer’s statement more 
nearly approaches the outer limit than any other, and it is safe to say 
that even a greater length can be attained, and, perhaps, was exemplified 
in the case reported in this paper. Bremser quotes Goeze in describing 
a specimen seen by Bloch, measuring 60} elle (the German ell in the 
different States measured between 22 and 30 inches), and Boerhaave as 
seeing one that had been expelied from a Russian, and measuring 300 
elles. Probably both of these comprised segments from several worms. 

The bothriocephalus has occurred singly or in company with others 
of its kind, and has been noted in human beings at the same time with 
tapeworms of other varieties. Boettcher’® notes a case containing 100 
bothriocephali, Roux" one carrying 90, Heller” one with 38, Eichhorst"* 
one with 90, and many others of the same nature are on record. When 
more than one worm is present the growth of the individuals is, of 
course, hindered, and, as a rule, small specimens (3 to 5 feet or more) 
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are seen. In my own case, however, both must have been considerably 
over 35 feet in length. 

The head, already mentioned, is 2 to 3 millimetres long by 1 milli- 
metre broad, and is described by various writers as ovoid, almond, or 
spoon-shaped. (Figs. 2 and 3.)- Macroscopically it appears lees than 
the size of a small pinhead, and is often entirely colorless. It carries 
neither hooklets nor suckers, the former having been lost long before 
the stage of complete development, and the rearest approach to the 
latter being the two lateral grooves already referred to. These grooves 
probably form the only means of attachment between the head and 
the folds of the duodenal wall, and theoretically the parasite should 
not be a difficult one to remove. Cutaneous glands are to be found in 
the head, but are absent in the body. Muscle fibres and two distinct 
nerve cords are also noted, the latter appearing like ‘‘ two roundish or 


Fig, 2. Fie. 3. 


kidney-shaped spots of granular appearance, which gradually approach 
one another toward the anterior end of the head, and are finally united 
in a loop by a transverse connection.” (Leuckart.) A number of fine 
vessels extend beneath the cuticle. 

The segments as stated are separated from the head only by a pretence 
at a neck, and are reproduced by a continual segmentation of the latter. 
They are very tiny at their point of origin, but soon increase in size and 
begin at once to develop the regularly recurring sexual apparatus. At 
first they are slightly longer than broad; then nearly square, while 
still very small; and soon the characteristic appearance is noted, the 
width being from two to four times that of the length. The fully de- 
veloped segments average 2.5 to 4.5 millimetres in length, and 8 to 14 
millimetres in width, varying in number from 3000 to an almost 
indefinite number. Each segment contains at its ceatre a dark, bluish- 
gray spot, which, on examination, appears in the form of an irregular 
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rosette, marking the recurrence of the segments. This rosette never 
fails of appearance, though the segments as already stated may run 
together, be partially divided, or show no demarcation whatsoever. 
The frequent occurrence of imperfect and abortive types of twin seg- 
ments may be considered an almost distinctive feature of the bothrio- 
cephalus family, although seldom or never mentioned in the text-book 
descriptions. I have noted its absence in none of the specimens that 
have been examined by me. (Fig. 3.) The segments may also be 
split, either at the free edge or in the parenchymatous lateral portion 
of the body. I do not look upon these irregularities as always due 
to traumatism or pressure, but consider them, especially the imperfect 
and twin segment formations, as typical malformations. 

The rosette deepens in color macroscopically in proportion to the 
number of ova contained, and toward the tail of the parasite, from the 
segments of which many or all of the eggs have been discharged, the 
rosetve tends to become light in color, and may even appear whiter than 
the surrounding parenchyma. The uterus comprises the simplest 
arrangement of any noted in the segmented parasites. Anatomically 
it is composed of a single tube folded upon itself so as to appear in the 
form of a group of radiating pouches. Apart from the uterus there is 
also a rather simple arrangement of the organs, which consist princi- 
pally of the genital apparatus and its excreting and receptive passages. 
The terminal segments contain the uterus and its eggs only, the other 
sexual organs undergoing a gradual process of atrophy as the tail is 
neared. The first mature rosettes and ripe ova are seen about 500 to 
600 millimetres behind the head, and the number of eggs at this point 
is smal]. Further on toward the centre of the body the uterus becomes 
overcrowded with ova, and the centre of the segment is accordingly 
raised into a tiny protuberance. Early in its history the uterus is 
coiled up in the centre of the segment, in the form of a single tube. 
Later on, and as the ova are produced and stored away, the organ 
becomes longer than the segment itself, and must arrange itself accord- 
ingly in the rosette or branching form, with radiating projections 
numbering four or five, or sometimes six on each side. The anterior 
loops always enfold the generative apparatus and the excretory organs. 
The uterine aperture from which the eggs are discharged can be seen 
0.2 to 0.4 millimetres posterior to the genital openings, which are 
found in the anterior middle of the segment, the male anterior to the 
female. This opening of the uterine pouch upon the flat surface of 
the segment renders the discharge and escape of the eggs much more 
easy than by means of a lateral opening at the adjacent margins of the 
segments as in the teniade. 

The reproductive orifices as already stated are to be found in the 
central line toward the anterior portion of the segment, and on its 
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ventral surface. They are in close apposition, the male slightly 
anterior to the female, and decidedly larger. From the centre of the 
male opening protrudes a tiny knob or projection that comprises the 
cirrhus or organ of copulation. Behind and around this is the cirrhus 
pouch, the function of which is to protrude the cirrhus, bringing about 
the act of copulation. Around both the male and female openings is 
a row of tiny papilla. The female opening, as stated, is the smaller 
of the two, and leads into a vagina that runs laterally for a large 
portion of the width of the mid-part of the segment. The anatomical 
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features may be clearly comprehended by reference to the accom- 
panying suggestive figure roughly drawn from Leuckart.” The yolk 
sacs appear macroscopically as dark spots iti the otherwise clear paren- 
chyma. The testes are arranged laterally in a line, extending to each 
side of the cirrhus pouch and the uterus, and are connected with the 
cirrhus pouch and the cirrhus by the vas deferens, which is also noted 
in the diagram. The testicles are in the middle layer of the segment 
and arranged in columns; they average about 300 to 400 (Landois and 
Sommer") or- 600 to 700 (Leuckart”) in number for every segment. 
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The vas deferens is seen on the dorsal surface of the uterus, following 
the coils of the latter to a certain extent. It is surrounded by a sheath 
of circular fibres which, by contracting, force on the current of sper- 
matozoa. Before its entrance into the large cirrhus pouch the vas 
swells into a semen sac, a duplicate of which is found at the posterior 
extremity of the vagina. The ovaries are found one on each side of 
the extreme lower end of the uterus, in the form of fan-shaped bodies, 
including the so-called shell gland and knotted gland between them. 

The excretory system forms an elaborate network that is distributed 
all over the body. It does not follow the rope-ladder arrangement 
noted in the teeniade, but can be seen in the form of many fine tubules 
extending close under the surface of the body, and ending in small 
goblet-shaped enlargements. These openings hold a large cell, and to 
this is attached a cilium that hangs down into the funnel. 


Fie. 5. Fic. 6. 
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Fie. 5,—A. Transverse section at level of cirrbus pouch. B. At level of female genital organs 
Fic. 6.—A. Bundles of muscle fibres. Embryo with cilia and hooklets. (After LECCKART and 
BRAUN.) 


Nourishment undoubtedly takes place by osmosis, through the sub- 
stance of the segment, and doubtless is maintained at the expense of 
the host. The fresh-water fish has been conclusively shown to be the 
link in the life cycle between the egg and the tapeworm, and particu- 
larly such fish as the pike, trout, turbot, perch, salmon, etc., all of 
which have been noted as containing the bothriocephalus cysticerci. 
Braun" has clearly demonstrated the cycle of development to be the 
following: The segments or ova are discharged into fresh water from 
the bowel of some carnivorous animal, such as man, the dog, cat, and 
even the seal, and some water-birds. Both the ova and segments are 
capable of living some time after their discharge from the bowel. The 
ovum lies for weeks or months in the water, and during this time of 
inenbation gradually develops into the onchosphera, a ciliated larva 
with six hooklets, empowered by the tiny bands of muscle fibres. (Fig. 6.) 
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The larva is soon liberated from the ovum by passing through the 
lidded end (Fig. 2), and by means of its cilia moves rapidly through 
the water. The cilia gradually lose their motile power, and the embryo 
sinks to the ground and dies. Sometimes the ciliated covering is 2om- 
pletely shed, whereupon the embryo dies at once. Occasionally, how- 
ever, the motion of the cilia brings the onchosphera into the vicinity 
of the fish, and with its ingestion the typical life cycle begins. That 
this event occurs is demonstrated by the number of infested human 
beings in certain localities of the world, and from the fact that twenty 
to thirty cysticerci have been found in a single measled fish. The 
onchosphera now passes into the intestine of the fish, and thence into 
the muscles and organs, boring its way by means of its hooklets, and 
probably sometimes carried by the lymph or blood stream. It then 
develops at once into the typical bothriocephalus measle, the plerocer- 
coid, which has both head and tail and is not a true larval form. 
(Fig. 7.) The flesh of the fish is then eaten raw or half-cooked by man, 
digestion of the plerocercoid capsule takes place, and the plerocercoid 
itself is thus liberated in the intestinal canal. Braun has demon- 


Fig, 7. 


Plerocercoid. (After BRAUN.) 


strated this cycle in the dog and cat, as well as the human being, three 
students presenting themselves to him voluntarily for the experiment. 
Grassi and Parona have also confirmed his investigations by like 
experiments upon themselves. In a careful search of the literature I 
have failed to find a single reference to the occurrence of the bothrio- 
cephalus cysticercus in man, and Riesman mentions the same experi- 
ence. Braun has, however, demonstrated their presence in the muscles 
and in nearly all the organs of the fish. In his experiments upon the 
three students already mentioned he obtained in each of all the stools 
thirty to forty bothriocephalus ova one month after administering the 
freshly removed plerocercoids in milk, sausage, and bread. He also 
caused the expulsion from one student of two bothriocephali, from 
another three, and from the third portions of several worms. Eight 
days previous to this time all had slight intestinal pains. During his 
experiments the ova were found constantly in the stools, and appeared 
to him to furnish an infallible and diagnostic sign. They vary from 
a dirty white to a brownish color, and are elliptoid or oval in appear- 
ance. Their length is from 0.06 to 0.07 millimetres, and their width 
slightly over half as much. In most cases a lid can be seen, either 
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closed, only the line of closure then being evident, or often open; in 
the latter event there is no difficulty in recognizing the variety. In 
some specimens the lid is much more definite than in others, and Ries- 
man notes with regard to his case that the lid was rarely to be distin- 
guished. He also notes, however, that the segments were very tiny, 
and the youthful stage of both segments and eggs undoubtedly will 
account for this fact. It may be laid down as a general rule that the 
younger the egg the less distinct will be its lid, either owing to its imper- 
fect formation, or because it is still at the extreme tip of the ovum. 
When the ovum is ripe, however, there will always be found a certain 
number that will show distinctly the tiny cover, and if they at first 
appear few in number more can be demonstrated by exerting a definite 
pressure over the segment and the eggs by means of a glass slide. The 
lid will then be seen to open up, and in some cases the embryo will be 
expelled. So long as the ovum retains the embryo it is of a brownish 
color. When empty it is opaque, but almost colorless. It has three 
shell coverings, and at the lidded end there is usually to be seen a tiny 
knob or projection that will help in directing the attention in the 
search for the lid. (Fig. 2.) The best method for examining the fecal 
mass for the eggs is to mix a small portion thoroughly with water and 
centrifugate for a few minutes in the ordinary hand or water cen- 
trifuge. The sediment may then be pipetted out and examined with 
the low lenses on the glass slide, as in the case of urinary deposits. The 
ova are usually but not always found in the feces, however, and the 
diagnosis is at such times extremely difficult, as the segments in certain 
cases may not appear for a long interval, amounting at times to over a 
year (vide McFarland’s case). When found the diagnosis is certain, as 
no other parasitic ova approach these in size and are accompanied at 
the same time by the presence of a lid. On the other hand, if absent 
the evidence is only a partial one, and the worm may still be within 
the intestine, von Jaksch and others to the contrary notwithstanding, 
As already mentioned, the discharge of the ova from the uterus directly 
on the flat surface of the segment explains the frequent appearance 
and recognition when the eggs are sought after. The bothriocephalus 
like the other cestodes will reproduce itself in toto, provided any por- 
tion of its length from the head down be left attached within the in- 
testinal canal. Braun notes the growth of the segments at a rate of 
20 to 30 a day, and the production or reproduction of the whole worm 
in from four to five weeks or longer. The eggs may be demonstrated 
by a very simple method. The segment should be held firmly in a 
large drop of glycerin on a glass slide by meaus of a pathological 
needle, and with a second needle the eggs are teased out from the 
uterus and set free in the glycerin. This can be readily done under 
the low-power lens. A still better method is to clear the segment for 
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an hour or two in oil of bergamot or cloves, after thorough dehydra- 
tion in alcohol. The oil should then be nearly removed by means of 
absorbent paper aud the segment mounted in balsam. It may also be 
stained without difficulty in a dilute solution of hematoxylin, and sub- 
sequently dehydrated and stained in absolute alcohol tinged with eosin. 
The segment is then quickly dried between layers of absorbent paper 
and cleared as before and mounted in balsam. Sections may be made 
in paraffin or celloidin. As previously mentioned, all that is necessary 
for the diagnosis is the flattening of the proglottid—of whatever 
variety—between two ordinary glass slides, whereupon the typical 
rosette uterus can plainly be seen. The worm may live in the intestinal 
caaal for an indefinite time, one having been reported by Mosler and 
Peiper” that was known to have been in the host fourteen years, one 
quoted by Wood” for thirty-five years, and in the case under imme- 
diate consideration having been known to be present over fifteen years 
and probably for a still longer time. The age of the host, as well as 
the sex, seems to exert an influence upon the occurrence of the bothrio- 
cephalus in the intestinal tract. This is true of tapeworms generally ; 
they are as a class also rarer in women than in men, possibly owing to 
the greater quantity of food ingested by the male sex. They are also 
more common duriag the middle third of life, though frequently found 
in children. Mensinga” found a tapeworm in an infant ten weeks old, 
and Osler refers to a case in an infant five days old. W. Y. Plant 
(quoted by Osler) cites many cases of tapeworms in children. The 
parasite may exert the most vicious influence upon the health and 
happiness of his host, or may hold possession of the intestinal canal 
for years without making known its presence by any sign. The latter 
is less true of the bothriocephalus than the teniade. Often there is a 
vague symptom complex, centring itself in a discomfort in and about 
the digestive tract. This forms the frequent picture, and the first 
suspicion of the cause of the trouble is had when the strings of segments 
are found in the bowel movements. Single segments are seldom if ever 
found, owing to the difficulty with which the poorly individualized 
proglottids are separated from one another. In rare instances even 
months and years may pass without a single passage of segments, when 
suddenly, for some unknown cause, the bowel delivers itself of a portion 
f its uncanny burden. Striimpell suggests that this discharge occurs 
most frequently in the spring or fall, but a study of the cases that are 
at my command does not lead me to think that the parasite has any 
respect for any definite time or season, being affected more, perhaps, 
by the condition of the host and the character of the food ingested. 
When definite symptoms occur they are usually in the form of pain 
'y uneasiness around the umbilicus, and sometimes the severest colic. 
‘he appetite is occasionally enormous, while the patient, notwithstand- 
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ing the ingestion of large quantities of food, emaciates progressively. 
Sometimes there is complete anorexia. Nausea, vomiting (occasionally 
of the segments), and extreme salivation have all been noted. The 
bowels are often constipated, though more rarely may diarrhea be 
present. Moreau (quoted by Pepper) has reported a case of tape- 
worm attached to the fossa of Vater im which there was jaundice and 
painful enlargement of the liver, Letulle* has reported a case pre- 
senting ascites and an icteroid tingeing of the skin. Vertigo, convul- 
sions (usually epileptiform), pruritus, itching of the nose and anus, head- 
ache (especially migraine), hiccough, syncopal attacks, inequality of the 
pupils, transient palsies, chorea, and rarely delirium, have all been seen 
and definitely ascribed to the intestinal parasite. The severe nervous 
symptoms are more often noted in children, while those of a vague and 
uncertain nature are more often seen in strong and otherwise healthy 
adults. Hypochondriasis and mania are rare conditions that have been 
noted in the course of tapeworm disease. This varied picture is by no 
means different in bothriocephalus infection. The tendency, however, 
being rather to severe than to mild manifestations. Quite characteristic 
of certain cases of botbriocephalus infection is still another picture that 
has now become classic, the so-called bothriocephalus anemia. This 
feature was absent in the case observed by me, and may be said to occur 
in only a certain percentage of cases, the occurrence following no 
apparent rule. When it is present the patient presents the typical 
symptom complex of pernicious anemia, and many cases have been 
looked upon as such until by chance the ribbons of segments have been 
found in the stools. There is gradual emaciation, with marked anemia, 
tending toward the pernicious type, the erythrocytes averaging between 
1,000,000 to 2,000,000 per c.mm., and the color index high. There are 
the usual signs of regeneration and degeneration in the erythrocytes, 
many megaloblasts, poikilocytes, and all the variations in staining 
quality and basic granulation. Huber credits bothriocephalus disease 
with a mortality of 16 per cent., almost entirely due to the pernicious 
type of anemia. 

Usually there is intestinal derangement, such as diarrhoea, nausea or 
vomiting, vertigo, palpitation, cardiac distress, edema of the extrem- 
ities (or of the whole body in extreme cases), with fever and marked 
prostration. The skin presents the typical lemon-yellow color, and the 
underlying tissues are often infiltrated with fat. Unless the worm is 
removed in such cases the termination is a fatal one, and in some cases 
the system has seemed totally unable to react from the depressed con- 
dition, even after the discharge of the parasite. The autopsy shows 
the typical marrow and bone changes and fatty metamorphosis in the 
organs. This picture has rarely been produced by the tenia saginata, 
E. Becker” having recently reported such an instance in which 
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two teenie saginate were found. It has also been ascribed to the 
anchylostoma, as in the case of the workers in the St. Gothard tunnel, 
and to other intestinal parasites. The occurrence is so much more fre- 
quent, however, in the course of bothriocephalus disease that it is now 
mainly associated with that parasite. 

Reyher” has reported nine deaths in the Helsingfors Hospital from 
pernicious anemia, ‘‘ in most of which” the bothriocephalus latus was 
found in the intestine only at the autopsy. He states that in every 
case of pernicious anemia at the present time the stools are examined 
fur the ova and also for the more rare segments. In all of the 
autopsied cases the typical lesions of pernicious anzemia were found. 

As the worm is not a blood-sucker the search for a cause for this 
pernicious blood condition has not been easy to determine, and it has 
been only within the last few years that there has appeared even a 
plausible explanation of the riddle. Schapiro” held, in 1887, that 
some toxic substance was excreted by the bothriocephalus, or that a 
poison was formed by the decomposition of the links before or after 
death. He denied Botkin’s” theory that the symptoms are reflex and 
due to irritating action upon the mucous membrane of the bowel, also 
Reyher’s belief that they are due to the abstraction of blood as in 
anchylostoma infection, there being no such wounding of the mem- 
brane a3 in the case of the anchylostoma. It was a different matter, 
however, for Schapiro to show why in one person the anzmia is present 
and not in others. In fact, it has not been explained up to the present 
time how certain individuals can harbor several of these worms and 
show no influence of the same upon the r.l corpuscles, while others 
exhibit the most profound anemia with only one as the cause. Indi- 
vidual resistance must, of course, play its part ; but whatever toxin the 
worm contains or manufactures is there in both instances, and yet its 
effect varies more decidedly than in the case of any like influence that 
we know. This will be referred to at a later point in the discussion. 
Reyher has seen cases with one or two parasites in the intestinal tract 
with severe anemia, while Heller has noted one sailor at whose autopsy 
seventy-eight bothriocephali were found, and yet there had been no 
marked anemia. Reyher then claimed to have demonstrated small 
granules in the circulation that appeared singly or in clumps, actively 
inotile, equipped with flagelle (vide Frankenhauser, quoted by Schapiro), 
and that these granules exerted a destructive influence on the red 
corpuscles, This theory was not borne out by the prompt therapeutic 
effect of an anthelmintic therapy, as pointed out by Schapiro, who 
claimed that it was much more likely that a toxic chemical substance 
is secreted and excreted by the parasite with such effects as were 
exemplified by the experiments of Silbermann, in which, following the 
ulministration of small quantities of pyrogallic acid by injection, or of 
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hemoglobin solution or glycerin, the blood of animals took on the 
appearance of pernicious ansemia. 

A still more plausible theory was offered in 1894 by Schaumann,” 
who studied seventy-two cases personally observed by himself, as well 
as thirty-nine cases gleaned from the literature. Of the seventy-two 
cases he made a careful study of the blood in thirty-eight and found 
the average number of corpuscles to be 1,311,000 in men, and 1,273,000 
in women. The leukocytes showed little or no change, varying from 
3000 to 12,000. The erythrocytes were nucleated in all of the cases 
in varying numbers, and usually more than half of these were megalo- 
blasts. Only two cases showed mitoses, and both of these proved fatal. 
The poikilocytes were of the usual types, the color normal. Rouleaux 
formation was much diminished. In 80 per cent. of all cases the 
bodily temperature was elevated, the fever often being remittent, vary- 
ing between normal and 40.2° C. (104.1° F.). In twenty-two cases 
there was constipation, in twenty diarrhea. Ova were absent from 
the stools in only two cases. The urine was usually normal, though 
indican was present in large quantities. The gastric juice was very 
faintly acid, and only in one case gave the reaction of free acid. 

In concluding his paper Schaumann suggested the presence of a toxic 
substance, either in or secreted by the worm, that acted directly upon 
the erythrocytes. This, he claimed, was not certain, but seemed to he 
borne out by all the facts at our command. In 1898 Schaumann and 
Tallqvist™ supplemented the claim of four years previous by a second 
paper in which they reported the result of a series of experiments. Up 
to this time Vlajeff* (quoted by Schaumann and Tallqvist) had been 
the only one to investigate the question by an attempt to extract 
(chemically) poisonous substances from the bothriocephalus latus, though 
without success. Schaumann and Tallqvist carried their experiments 
still further. They used segments from the worms obtained from 
persons showing no anemia, feeling certain that whatever blood- 
destroying substances came from such specimens were not inherent in 
the patient from whom they had come, and must, therefore, be original 
in the parasite. Dogs were fed and also subcutaneously treated with 
an extract prepared from the segments (a) with trypsin, (b) rubbed up 
with physiological salt solution, and (c) a certain number were fed with 
small pieces of the segments. Asa result of the subcutaneous use of 
the extract, there was no local irritation of any note. In seven dogs 
there was a more or less marked reaction on the blood, as the result of 
all methods of administration of the bothriocephalus extract. With 
the first dose, as a rule, there was a diminution of 1,000,000 to 1,500,000 
in the number of erythrocytes. On pushing the test further the 
diminution became slighter and slighter. Sometimes there was a com- 
plete halt in the decrease, or even an actual increase begun. This has 
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also been observed in similar experiments made with pyrogallol, and 
probably indicates an immunity established at a certain point against 
any deleterious drug or toxin. The most marked fall in the erythro- 
cytic count was obtained from a dog (3,400,000) the blood count of which 
was previously 7,200,000 ; this was made two weeks after the beginning 
of the administration of daily doses of the extract. Schaumann and 
Tallqvist suggest that dog’s and human blood would be likely to act : 
differently toward the toxin. This dog showed typical clinical signs 
of anemia, pale mucous membranes, hemic murmurs, and died of 
exhaustion. The other dogs could not be experimented with to the 
end, as the material gave out. All, however, showed a less marked 
type of anemia. Guinea-pigs that were given the saline solution of 
the extracts showed little reaction ; one died with atypical symptoms, 
the other two exhibiting no change. Defibrinated blood from both 
dogs and guinea-pigs was tested in reagent tubes, with tapeworm 
extract, which had no effect upon the hemoglobin of the guinea-pig. 
There was marked decoloration of the dog blood. In conclusion, the 
writers suggest two possibilities not yet considered: (1) That the 
anzemia was caused by bacteria in the worm, and (2) that the small 
quantity of male fern retained in the worm acted as the toxic substance 
in the subjects experimented upon. The latter possibility was excluded 
by feeding a dog with large doses of male fern, with no untoward 
effect. The former they considered far Jess probable than that of a 
toxic substance peculiar to the worm and exerting its primary influence 
upon the erythrocytes. 

Jawein™ has recently reported a case of bothriocephalus anemia and 
claimed that the latter is due to the absorption of some toxic substance 
or substances produced by the parasite, with a primary influence upon 
the bone marrow, and interfering with the performance of its function. 

Messiner and Calamida™ have still more recently injected extract of 
tapeworm and obtained constant and characteristic symptoms, such as 
tremor, depression of spirits, paresis of the posterior and lower extrem- 
ities, somnolence, ete. Control experiments proved that the symptom 
complex was not dependent upon simple proteid influence, but was 
caused by some substance in the tapeworm itself. All species of tape- 
worm gave similar results in the human body. 

In concluding a study of which the interest grows as the connection 
is gradually established between such a local condition as the presence 
of a tapeworm and such a general one as pernicious anemia, it occurs 
to the writer to suggest still another possible explanation for the both- 
riocephalus anzemia, and, indeed, of all pernicious anemias. Certainly, 
there are many cases studied, both at the bedside and at the autopsy, 
in many if not all of which the clinical and post-mortem findings are 
similar, whether the cause be recognized or not. It need not be said 
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that a far greater number of cases of the so-called primary pernicious 
anemia occur in this country than of the acknowledged secondary 
form. Formerly there was no belief in a secondary pernicious anemia. 
We must now account, not only for the resemblance between a primary 
and secondary condition, but for what is, to my mind, an undoubted 
identity of two conditions seemingly caused by different influences— 
one supposedly known, the other absolutely unknown. In this light 
it would appear strange that we should search for any one toxic sub- 
stance in the tapeworm, when we know that the picture can be pro- 
duced in part or in whole entirely independently of that worm and by 
processes carried on entirely within the human body. It seems much 
more rational to assume that the intestines are assigned a certain func- 
tion in the general economy, and that when this function is interfered 
with through abnormal bacterial working, or malnutrition, or improper 
food, or nervous derangement, or through the presence of a living, 
absorbing, hungry organism, or through any other cause—that then 
there ceases the manufacture of substances usually produced by the 
glands of the digestive tract that are necessary to the nourishment of 
the blood-making and blood-preserving organs, or that certain toxic 
substances always found in the intestinal tract take on new virulence 
(when the resisting power is depressed), and can no longer be successfully 
combated. There seems to be no doubt that this influence is noted 
first clinically in the anemic exhaustion, the pallor, and in the reduced 
number of erythrocytes. The fact that most cases of the bothrioceph- 
alus type recover absolutely when freed from the parasite indicates 
even more surely that the intestines have been allowed to reassert them- 
selves and resume their functions than that a certain toxic influence has 
been removed. Moreover, it is not fair to assume that a parasite that 
has resided within the intestinal tract for weeks, months, or years, and 
produced its symptoms by means of a toxin, will cease the production 
of that toxin simply because a portion of its length has been removed. 
And yet, in the case reported in this paper, the symptoms disappeared 
for a time when even a small portion of worm was discharged. The 
patient then remained well for weeks or months until it became time 
for the discharge of another portion. At once there was relief, and 
long before a reaction from a toxic influence could have been obtained. 
The inference must be that the intestine is once more enabled to carry 
on its functions and to contend against the influence that has been 
undermining the vitality of the system. Nor do the experimental 
injections of tapeworm extract and their results rightly lead us to such 
a conclusion as that drawn by Schaumann and Tallqvist. A parasite 
that has absorbed the juices and toxic substances of the bowel for months 
and years, as adult bothriocephali must have done, inevitably becomes 
saturated with the juices and toxins produced by the host. Nor need 
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such substances have produced active symptoms in their producer to 
reader them toxic to another individual or to animals of a different 
species when introduced by ways and means not natural even to the 
original holder. Even the blood of a healthy person is no longer 
believed to introduce and re-establish a healthy supply in the anemic 
arm of another, but to deteriorate and destroy a portion of what 
remains. In the same manner, the extract of one man’s intestinal con- 
tents (even providing, for argument’s sake, that the latter are not rich 
in bacterial and decomposition products), will be likely to act as a toxic 
influence upon another, just as pyrogallol and certain other drugs may 
do, producing destruction of the erythrocytes, but without furnish- 
ing any suggestion that the toxin originates in the bothriocephalus 
itself. In order to indicate that the toxin originated in the bothrio- 
cephalus, experiments such as were executed by Schaumann and 
Tallqvist, and Messiner and Calamida must be carried out with the 
plerocercoid or its extract ; and even then it is possible that substances 
toxic to man may be carried from the fish. All that they have proved 
by their series of experiments is the fact that they introduced a toxin 
and that this produced a partial picture of pernicious anemia. On 
continuing the experiment immunity was produced, as is also the case 
with pyrogallol and similar poisons, but it is not true of the toxin that 
produces pernicious anemia ; for if its influence is allowed to persist, 
not only does no immunity appear, but the end is fatal. The absence 
of hemoglobinuria indicates the absence of a toxin whose influence is 
primarily a destruction of the erythrocytes. In fact, the probability 
appears to be strong that there is no immediate connection between 
the presence of the bothriocephalus and the pernicious anemia apart 
from its mechanical influence upon intestinal function and as the results 
of such preventive action, together with the absorption of nourishment 
much needed by the human host. That there is a toxic substance in 
evidence must remain unquestioned ; but that it originates elsewhere 
than in the man’s intestinal tract seems highly probable. There seems 
also no doubt that, in addition to the toxic influence upon the blood, 
there is also a marked reflex influence upon the general system, and 
that, together with these, are at work the gradual exhaustion of an 
exaggerated peristalsis maintained through years, and the inanition 
consequent upon the loss of the nourishment necessary to maintain the 
tapeworm. As to whether the supply of a natural secretion of the 
bowel is diminished below the necessary quantity, or wholly cut off 
when the parasite is present, or whether the resistance is lost to toxic . 
substances usually handled without difficulty by the intestine, are 
questions to be answered only after such careful investigation and 
animal study and experiment, as the writer has, up to the present time, 
had neither leisure nor opportunity to devote to the subject. It seems 
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established, however, that the day of primary anemia is gradually 
passing by, and that behind all diseased processes, whether of the blood 
or of any other organ, there is an active potent cause that is possible to 
discover and prevent, if not cure. 

The treatment of bothriocephalus disease comprises a series of prophy- 
lactic measures, as well as those for the disease itself. The important and 
only effective method of prophylaxis is the thorough cooking of all fish 
foods before ingestion. As this furnishes almost absolute protection 
against infection, arguments need hardly be adduced in favor of extreme 
care in this regard. We cannot exercise such care, however, over our 
pet dogs and cats, and as these animals can also harbor the bothrio- 
cephalus and scatter its ova and proglottides in every direction, there 
is still a danger which, while not great, can hardly be avoided under 
certain unfortunate circumstances. When a patient is known to be 
infested with any form of tapeworm, not only the segments, but all 
bowel passages should be burned, as the most certain and effective 
manner of destroying both the ova and proglottides. 

As regards the active treatment of the patient, the prompt expulsion 
of the worm offers the hopeful and only possible means of cure. Con- 
trary to the common opinion the bothriocephalus is one of the most 
difficult of the cestodes to destroy and expel from the bowel, as is 
exemplified by nearly every case cited in this paper. Thymol, admin- 
istered in doses of 10 grains t. i. d., for several days, and after twenty- 
four hours of starvation, followed either by aspidium, koosso, pumpkin 
seed, or pelletierine, and later by a purge, seems to be the form of treat- 
ment that has yielded the most successful results. I have had no oppor- 
tunity to use thymol, though the drug has been praised by many writers. 
In the treatment of my own case, and in the subsequent handling by 
others, pelletierine was always found to be the most efficient drug, 
though none was completely successful. Caution must be exercised in 
its use, however, as a number of cases have been noted of serious col- 
lapse as the result of its administration. Most treatments fail, either 
through lack of preparation of the patient or through a too timid 
administration of the anthelmintic. Probably the latter reason explains 
the frequent lack of success in general practice and the almost uniform 
success of the so-called worm-specialist or quack. The suggestion has 
also been made that morphine (1 to 3 grains) may be injected hypo- 
dermically into the projecting segments in certain cases prior to purga- 
tion. This suggestion seems, on the face of it, dangerous, to say the 
least, and there will be few experimenters rash enough to subject their 
patients to the possibility of absorbing a large quantity of a powerful 
poison while in a weak and susceptible condition. Most cases of 
infection by whatever variety of tapeworm, provided the patient is 
properly prepared by fasting, if the drugs are intelligently given, will 
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furnish a successful outcome, and the growth will not recur, even if the 
head be not found. The latter is undoubtedly often destroyed, and 
then discharged at a later time. An enema will often assist in deliv- 
ering the worm when free. Some cases seem, for a time at least, prac- 
tically invulnerable; and where the pernicious anemia accompanies 
such a type the prognosis is a bad one, indeed. On the other hand, the 
recovery is usually so prompt upon the expulsion of the entire worm 
that no effort is too great, nor can it be repeated too often (after the 
worm is full-grown) until at last the attempt is completely successful. 
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ECTOPIA OF THE ADRENAL. 
By Henry E. Rapascu, M.D., 
DEMONSTRATOR OF EMBRYOLOGY AND HISTOLOGY IN THE JEFFERSON MEDICAL COLLEGE. 


(From the Laboratories of the Jefferson Medical College.) 


Tue object of this paper is to give a brief résumé of the cases on 
record and a short sketch of the histology and embryology of this 
gland so far as they bear upon ectopia of the organ. 

Histologically, the adrenal is composed of cortex and medulla, the 
former consisting of zona glomerulosa, zona fasciculata, and zona 
reticularis. The capsule surrounding the organ is composed of elastica 
in the outer part and white fibrous connective tissue in the deeper 
portion. In the latter Joesten and Rauber found involuntary, non- 
striated muscle fibres. Besides these, bloodvessels, nerves, ganglia, 
accessory adrenals, and bands of cells of the zona glomerulosa are also 
found. The capsule does not strip and is thinner in children than in 
adults. In the outer part of the zona glomerulosa the cell groups are 
elongated, while in the lower part they are globular. These cell 
groups are surrounded by connective tissue and capillaries. The 
nuclei are large and the protoplasm of the peripheral cells less in 
amount than that of the deeper cells. Extra nuclei are sometimes 
found in these cells. This zone is quite irregular, and in children may 
even be wanting. The cells of the zona fasciculata are arranged in 
strands or columns between which are found the connective tissue, 
bloodvessels, and lymphatics. The cells are more regular and paler 
than those of the preceding zone and stain less readily. They contain, 
except in children, fat globules. The nuclei are smaller, granular, and 
situated in that part of the cell nearest the capillaries. There are 
usually, in these columns, two cells side by side. In the deeper layers 
of this zone the cells are less sharply defined and the nuclei central. 
The zona reticularis consists of cells arranged in a network, the con- 
tinuation of the columns of the zona fasciculata. The cells are small, 
nuclei large, and the protoplasm pigmented with a yellowish-brown 
substance. In old age this zone is irregular, and in places wanting. 

The medulla is separated from the above by a layer of large, smooth 
cells. It contains a network of connective tissue bundles, within the 
meshes of which are fragmented chains or groups of cells which stain 
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deeply with chromium compounds. The nuclei are large, and often 
there is but little protoplasm. 

Nerves and ganglion cells are abundant. The vessels are numerous 
and large, especially the veins. The adrenals of the newborn and young 
children are rich in furrows. This is of importance in the formation 
of accessory adrenals. In youth and adult life they are smooth. 

Reviewing briefly the embryology of the adrenal we find that it has 
a double origin. According to Hertwig,’ Balfour, Braun, Kolliker, 
and Mitsukuri, the medulla is derived from ganglionic outgrowths of 
the sympathetic system. The cortex, however, has a greatly disputed 
origin. Balfour, Braun, and Mitsukuri hold that it is developed from 
mesodermic cells just anterior to the mesonephros in a concavity of the 
cardinal vein. Hertwig, Minot, Janosik, Weldon, Milhalkovics, 
Semon, Hoffman, and Hans Rabl consider it of epithelial origin. 
Janoski and Milhalkovics hold that it is developed from the head end 
of the genital ridge, or epithelial cells in that region, while Weldon, 
Hertwig, and Minot believe that it arises from the head end of the 
mesonephros. (See also Aichel.”) The cortex as it develops surrounds 
the medulla and finally almost completely encloses it. 

According to Chiari’ the adrenal is developed from the peritoneal 
cells at the head end of the sexual gland anlage. As it consists of the 
same tissue as the latter it remains in intimate relation with it until the 
development of bloodvessels and the permanent kidney breaks up this 
relationship. At or about this time small parts or collections of cells 
may become detached, such fragments or even the whole gland becom- 
ing ectopic structures. 

In an embryo of the second or third month the adrenals lie in close 
proximity to the inferior vena cava. Later, with the descent of the 
testis or ovary, small cell-groups or detached portions of the develop- 
ing organ may be drawn away from their former positions and 
deposited at various places along the path of descent of the developing 
organs and especially through the necessary lengthening of the 
spermatic veins. 

At this time the adrenals are comparatively large, enclosing nearly 
the whole kidney. The two are separated by connective tissue, the 
future capsule of the kidney. As the kidney is lobulated in the foetal 
condition it is easy to understand how small detachments of cells could 
be enclosed in the interlobular connective tissue at this stage, and so 
account for the presence of adrenal tissue in the columns of Bertini 
and other parts of the adult kidney. 

Mention of accessory or misplaced adrenal occurs as early as 1568, 
followed by that of Morgagni, in 1740, and Duvernay, in 1751. 
Rokitansky found bodies of various sizes in the region of or upon the 
normal adrenals, in the solar and renal plexuses, and even the cortex 


288 RADASCH: ECTOPIA OF THE ADRENAL. 


and medulla of the adrenal body itself. Klebs, in 1876, states that, 
in addition to the above places, accessory organs may be found upon 
the kidney, beneath the capsule, and even within the kidney substance 
itself. Since then such structures have been found in the region of 
the internal abdominal ring, in the inguinal canal, upon the spermatic 
cord, between the epididymis and testicle, in the broad ligament, and 
in structures neighboring to those mentioned. They have also been 
found in the liver and within the capsule of the adrenal. 

Marchand,’ in his article of 1883, was the first to give a detailed 
description of these bodies. All his cases occurred in infants and 
children, and from this he drew the conclusion that in youth they dis- 
appeared and so were not met with in adult life. In his cases the 
bodies occurred in the broad ligament and in the region of the kidney. 

In the first case the main body was found in the broad ligament, and 
smaller ones in the right adrenal. On section the larger one exhibited 
the cortex only. 

The second, third, and fourth cases showed the accessory bodies in 
the broad ligament. The second one, on section, showed a yellowish- 
white edge and a yellowish-gray centre. It was, according to his con- 
clusions, the only one to be found that exhibited anything like a true 
medulla. Its cortical cells contained fat globules. The other two 
were practically the same as case one. 

The fifth case exhibited a small body just behind the right kidney. 

The sixth case showed a number of small ball-like masses on the 
kidney and to the median side of the adrenal. On section these showed 
only cortex. 

The fallacy of Marchand’s conclusion, that accessory adrenals were 
to be found in children only, was soon proven by the findings of 
Schmorl.* His cases were adults, and he found a wider distribution 
of the accessory structures. 

His first case, a man, aged thirty years, exhibited a smal] body just 
outside of the external abdominal ring. It lay upon the spermatic 
cord in close relation to the artery and the vein. It was yellowish- 
brown, smooth, pea-sized, and upon section showed a peripheral zone 
and a grayish-white centrum. In the latter the lumina of many small 
vessels were to be seen. The cortex showed adrenal substance, while the 
medulla consisted of delicate connective tissue and many blood vessels. 

D’Ajutolo® found such a body on each spermatic cord, just within 
the internal ring, of a newborn infant. In Schmorl’s second case he 
found a small mass 2.5 mm. by 1.5 mm. in the right lobe of the liver. 
This was sharply defined and consisted of a dark yellow periphery 
and a brownish, not well-defined centrum. The cortical cells were in 
groups surrounded by delicate connective tissue and thin-walled blood- 
vessels, The zona fasciculata showed fat globules and in some cells 
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yellow pigment. In a woman, aged thirty years, he found three small 
bodies in the liver, and in another case two in the right lobe. In his 
next case the accessory adrenal structure occurred (in the liver) as a 
well-defined mass, about the size of a hazelnut. The cell protoplasm 
was pigmented, while some of the columns of cells showed hyaline 
degeneration. The centrum contained many bloodvessels. 

The liver, no doubt, makes an effort to dispose of these foreign cells, 

Ui and in some cases is successful, while in others the cells persist, mul- 

, tiply, become encapsulated and produce masses such as that just men- 

tioned. (See also Noyes."*) 

Schmorl demonstrated a wide distribution of ectopic adrenals and 
also that such malposition occurred in adults, both male and female. 
Chiari,’ in 1884, reported several cases. In his first case a small body 
was found posterior to the right kidney. It was about the size of a 
pea, yellowish-brown in color, and on section showed only cortex. 
The centrum consisted of bloodvessels and delicate connective tissue, 
and just external to these structures pigment cells were noted. Beyond 
, this was the rest of the cortex. All three zones were distinct and all 
ke contained fat, the zona glomerulosa being richest in this element. 

B The second occurred in the broad ligament of a woman. Here the pig- 

i ment zone was well marked, and the centrum especially so. The cells of 

the zona reticularis were pigmented and the whole mass encapsulated. 

The third showed a small mass beneath the right kidney, near the 
adrenal, and the fourth also beneath the right kidney. Here the 
general characteristics were the same. 

Ulrich® reported an adrenal in the kidney, another upon the upper 
pole of the right kidney, separated from the renal tissues by the capsule 
of the kidney. The same observer noted two other instances, both in 
children, one fourteen days and the other three years old. His third 
case showed al] three zones, no medulla, no fat, and no pigment. 

Dagonet’s' first case showed a pea-sized body in the broad ligament 
just below the ovary. In the second there were two, one lying between 
the testicle and epididymis, and another on the spermatic cord. Of 
these the first showed the zona glomerulosa and zona fasciculata and a 
centrum rich in capillary bloodvessels. The cell stained deeply, but 
contained neither fat nor pigment. He made the observation that in 

: children the centrum was red and the vessels filled with blood, while 
in the adult the centrum was usually pigmented and dark. 

' Kelly® reported a case in which there was union of the adrenal and 
kidney and a displaced mass of the former, irregular in shape, in the 
cortex of the latter. The little adrenal islets had portions of kidney 
cortex enclosed within them. Besides these, there are the cases of Rossa 
(quoted by Warthin”), four in the broad ligament, and of these two in 
newborn children ; those of Meyer, seven in children and foetuses; and 
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Gottschalk’s, one in an adult. Wahneau reported a case in which an 
ectopic adrenal was found in the celiac ganglion. 

The occurrence of ectopic adrenals is not so infrequent as might be 
supposed. Imbert® states that they occur in about 92 per cent. of all 
autopsies, and they are found in the kidney in 6 per cent. to 8 per 
cent. of cases. Eastwood” calls attention to the malignancy of the 
neoplasms, developing from adrenal rests. His paper takes up those 
occurring in the pelvis in connection with the spermatic and ovarian 
veins and broad ligament. He found a large malignant tumor in the 
fundus uteri. It consisted of a large, encapsulated mass the cells of 
which resembled those of the zona glomerulosa. Imbert’ experimented 
on dogs with the view of producing tumors composed of adrenal tissue. 
He detached ‘the left adrenal and inserted it into a longitudinal incision 
in the kidney, and studied the results in the animals that recovered. 
In one dog three and a half months after operation the tumor resembled 
the so-called pseudolipoma of the kidney. He considers this an experi- 
mental pseudolipoma of the kidney. In another case he produced a 
cystic condition. 

The importance of ectopic adrenals is not their frequency, but the 
frequency with which they give rise to neoplasms. Their importance 
is being more fully realized as tumors supposed to be lipomas and 
adenomas are found to consist, histologically, of adrenal rests. 

Grawitz" first directed attention to the fact that certain tumors of 
the kidney were composed of adrenal tissue, adrenal rests, and Kelly® 
in an exhaustive review of hypernephromas has fully summed up the 
various views as to their origin and general character. 

Ectopic adrenals respond to the following tests : 

1. Histological. The peculiar, indeed, quite characteristic architec- 
ture of the organ as a whole as well as its component layers. 

2. Chemical. Gives the reaction for glycogen. The specific brown 
coloration in chromium fixed preparations, said by B6hm and Davidoff 
not to be observed elsewhere except in certain cells of the hypophysis. 

3. Presence of fat globules in the cells, especially in the zona glom- 
erulosa. 

4, Staining reaction. By the use of Weigert’s fibrin and Russel- 
fuchsin stains, Lubarsch” found that the nucleus and nucleolus of 
adrenal cells stain differently. No other tissue responds to this test. 

After this brief résumé of the occurrence of accessory adrenals and 
the histology and embryology of the normal gland, I desire to report 
the following case : 

The patient,* J. L., male, aged twenty-nine years, was admitted to 


the Jefferson Medica] College Hospital, the diagnosis being gumma or 
tumor of the brain ; although the previous history yielded no satisfac- 


* For this brief abstract of the history the writer is indebted to Dr. Spencer. Other features 
of the case will be reported elsewhere. 
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tory data, it was believed that the lesion was syphilitic. Had recurring. 
convulsions that at the time of admission were uncontrolled by usual 
remedies, and occurred every fifteen minutes. He was trephined for 
the purpose of reducing pressure and as an exploratory procedure. 
Death occurred on the following day. 

Autopsy by Prof. Coplin, to whom the writer is indebted for the use 
of the autopsy record, the material, and suggestions in the preparation 
of this report. 

Pathological Diagnosis. Numerous hemorrhages in subcutaneous fat, 
spleen, and subserous tissues ; cloudy swelling in the heart, liver, and 
kidneys. Hypostatic congestion and pulmonary edema ; lobular atelec- 
tasis. Ectopic of adrenal; intense meningeal congestion ; gumma in 
left frontal lobe. 

Only so far as bearing upon the matter at hand, will it be necessary 
to give a summary of the autopsy notes. 

The kidneys were about normal in size, but somewhat flabby. Inter- 
nally they showed but little abnormality. Upon the anterior superior 
surfaces of both kidneys a thin yellowish body was noticed. This cov- 
ered an irregular area about 3 cm. in diameter, and approximately 1 mm. 
thick. The peripheral portion was yellowish, while that toward the 
cortex of the kidney was dark. They were beneath the capsule in each 
instance, and in places dipped into the cortex. One adrenal of normal 
shape, size, and location was present on the right side. 

Upon the under surface of the liver near the transverse fissure, a 
small, thin mass was noticed. It resembled that upon the kidney. It 
was approximately 1 cm. in diameter and 0.2 cm. thick, tapering at 
the ends like a small adrenal. Upon section it had the appearance of 
normal adrenal tissue. Pieces of these masses were placed in Heiden- 
hain’s solution and Miiller’s fluid, dehydrated in ascending strengths of 
alcohol, cleared in turpentine, and embedded in paraffin. 

Adrenal in the kidney. (See Fig. 1.) Upon histological examination the 
adrenal, in connection with the kidney, showed the following structure : 
The capsule was rather thick and composed of white fibrous connective 
tissue. In the deeper layers were apparently some involuntary non- 
striated muscle fibres. Between the groups of cells of the zona glom- 
erulosa and capsule were many red blood cells. These were also noticed 
scattered between the glomeruli. The groups of cells of this zone were 
large and small; in places these were wanting, the zona fasciculata 
reaching nearly to the capsule. In. others the glomerular zone was 
five or six groups deep. The edge of this patch of adrenal tissue 
tapered, and at the extreme margin the capsule was seen separating it 
from the kidney cortex, but for only a short distance. Here the zona 
glomerulosa followed the capsule to its end. Over this area the 
regular capsule was quite thick and apparently laminated. Between 
the lower layers were extensive but narrow spaces containing large 
numbers of red blood cells. Beyond the area of true adrenal tissue 
this capsule extended as a thick mass of connective tissue in which 
were great numbers of erythrocytes. Here also were found fat and 
elastic tissue, the latter continued from over the area of adrenal sub- 
stance. Within the capsule were also g:oups of cella resembling those 
of the zona glomeruloza and separate cells, which took the nuclear stain 
quite deeply. These latter cells were arranged in a band in the middle 
of the capsule, and as the adrenal substance was reached the band 
became broader and ended abruptly. 


292 RADASCH: ECTOPIA OF THE ADRENAL. 


At one place a beam of tissue, apparently involuntary non-striated 
muscle fibre at its inner end, passed in at an acute angle, cutting off a 
triangular portion of the adrenal cortex. Large and small bloodvessels 
were present in abundance and nearly all filled with blood cells. 

Just beneath the capsule was a single row of cells that extended 
quite a distance. They appeared the same as the rest of the cells of 
the zona glomerulosa. Beneath this the groups were large and irregu- 
lar. The number varied from two to six in depth. The cells and 
nuclei of those nearer the capsule were small, with outlines usually 
indistinct. Most of the remaining nuclei, however, were large and 
prominent and took all stains deeply. They were circular in outline 
and mostly eccentrically placed. ‘The nuclear membrane was sharply 
outlined, and in those cells less deeply stained the nuclear fibrils were 


Section of cortex of kidney containing ectopic adrenal. (Fixed in Heidenhain’s solution* 
paraffin, hematoxylin, and Van Gieson. Obj. 16 mm., oc. compensation, and reduced 34.) 
A. Capsule of kidney extending over adrenal. BBB. Zona glomerulosa. CC. Zona fus- 
ciculata. D. Zona reticularis. E. Capsule projected between adrenal and kidney cortex 
partly separating the two structures. F. Cavity surrounded by Bowman’s capsule, external 
to which is adrenal tissue. G. Large vein. H. Kidney cortex. J. Imperfectly developed 
Malpighian body. 


seen in various arrangements, apparently karyokinetic figures. The 
nuclei vareid from six to thirteen microns in diameter, the average 
being about eight to nine. The cell protoplasm stained but faintly and 
irregularly, giving the appearance of fat globules. ‘The outlines were 
usually indistinct, and the diameter varied from eighteen to thirty 
microns. A few had two or three nuclei. Between the groups, beneath 
the capsule, were noticed red blood cells scattered and grouped. 

Zona fasciculata, The columns were long and parallel as in the 
normal structure, and separated by connective tissue. The cells were 
larger than those of the zona glomerulosa, and the nuclei averaged ten 
to twelve microns in diameter. These were placed eccentrically toward 
the centre of the columns and showed karyokinetic figures. The pro- 
toplasm stained more deeply and more regularly than in the above zone, 
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and the cell outline was also more distinct. The cells in the lower por- 
tion of this zone were of a peculiar olive-green color, the nuclei deeply 
stained, and the whole somewhat hazy. 

Zona reticularis. Here the cells were smaller and the nuclei com- 
paratively large, averaging ten microns. Frequently two were seen in 
a single cell. The nuclei were irregularly placed; no matter what 
stain was used the cells were of a peculiar olive-green color and some- 
what hazy. They were indiscriminately scattered and not arranged in 
definite chains, groups, or network. The cell outlines were more dis- 
tinct than in the other zone. Some of the nuclei were quite distinct, 
showing peculiarities of those of the other zones. Here also a great 
many red blood cells were noticed scattered and in groups. A number 
of tubules, about eleven, were noticed here. These were lined by 
simple squamous epithelial cells and two contained imperfect Mal- 


Section of ectopic adrenal beneath the peritoneum and intimately attached to the capsule 
of the liver. AA. Capsule of Glisson. BB. Zona glomerulosa. CC. Zona fasciculata. DD. 
Zona reticularis. ££. Peritoneal surface. 


pighian bodies. This zone passed mee | into the cortex of the kidney, 


except at the outer edges of the patch. At this portion the zona 
reticularis was absent. Between this zone and the cortex at places 
larger spaces were visible, apparently cystic in character, perhaps 
greatly distended capsules of Bowman, as they were lined by simple 
squamous epithelial cells. 

Mass under the liver. (See Fig. 2.) Here apparently the order of 
the zones was reversed. Separating this mass from the liver was a 
thick layer of loosely arranged connective tissue containing oval 
masses of cells apparently adrenal glomeruli, pigmented as those of the 
zona reticularis. 

The zona glomerulosa was only two or three cell groups in depth. 
The cells were smaller than those in the foregoing specimen and stained 
more deeply. The nuclei averaged nine to ten microns, were eccen- 
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trically placed, and stained intensely. Blood cells were found between 
the groups. In the zona fasciculata the cells were also smaller than 
those in the kidney, but the nuclei were larger. The latter averaged 
twelve to fourteen microns, were eccentrically placed, and stained 
deeply. The cells were darker than those of the third zone. The 
columns were quite long and well separated in places. The zona 
reticularis stained well, the nuclei were prominent, and the cell proto- 
pom was less hazy than in the kidney specimen. The cells were as 
arge as those in the zona reticularis of the above, but deeper in color, 
containing, apparently, more pigment. The network was closely 
meshed, especially in the deepest part, where the cells formed an almost 
solid mass the extent of the section. Here the color was an olive-green. 

Over the greater extent of this mass was a band of tissue, apparently 
representing the peritoneum. In places the strands of this tissue were 
separated, and the spaces contained an abundance of red blood cells. 
For quite a distance it gave way to several layers of large polygonal 
epithelial cells. The nuclei were prominent and eccentrically placed, 
but the cell walls were indistinct. The cells were deeply colored, like 
those of the zona reticularis, but separated from them by connective 
tissue and bloodvessels in places. 

From the above it will be seen that the zona reticularis was external, 
a very unusual condition. 


Conciusions. 1. Ectopic adrenals are found in both sexes and all 
ages. 2. Their occurrence is far more frequent than formerly supposed. 
3. Although they vary in size, most of them conform to the general 
description of yellowish, oval, or globular bodies, which on section 
show a light periphery and a dark centrum. 4. Microscopically these 
bodies consist of two or three zones of the cortex of tke adrenal, but 
seldom of the medulla. (Marchand’s second case was the only excep- 
tion, and no complete histological description was given.) May,"* 
however, found both cortex and medulla in two out of ten of his cases. 
5. The separation of the masses occurs early, before the inclusion of the 
medulla by the cortex of the normal gland. 6. The distribution varies 
greatly, the usual location being some point between the kidney and 
the descended sexual gland; to this is to be added the unusual loca- 
tion, the under surface of the liver, and also within the organ. 

Nore.—While this paper has been in the hands of the printer, Joseph 
C. Ohlmacher (Journal of Medical Research, May, 1902, vol. vii. No. 4, p. 
421) has reported a malignant medullary hypernephroma of the kidney. 
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A CASE OF HEMORRHAGIC EXUDATIVE ERYTHEMA 
(HENOCH’S PURPURA).' 


By HERBERT Swift CARTER, M.D., 
OF NEW YORK CITY. 


THE case here presented is one of a modified form of Henoch’s 
purpura, in which the abdominal symptoms were as severe as they were 
interesting. 

The entire subject of the etiology of most of the purpuric conditions 
is so hopelessly obscure at the present time that no discussion of it will 
be attempted. Whether in this or in other cases it is due to changes in 
the blood cells, plasma reaction, coagulability, or the presence of the 
ever possible toxins in it, derived from uneliminated excrementitious 
matter, is simply a matter of speculation, there being nothing positive 
in this instance to point to, the intestinal canal, however, not being 
above suspicion. 


History. Mrs. American, aged twenty-nine years. 

Fumily History. Her sister has had attacks of what has been called 
‘* gastric neuralgia,” characterized by very severe abdominal pain (not 
associated with an eruption), lasting from a few hours to the greater 
part of the day; often associated with obstinate constipation. The 
mother also suffers from facial neuralgia. 

Previous History. As a child she had a very severe attack of 
measles. She has never had rheumatism in any of its regular mani- 
festations. Not alcoholic. No menstrual irregularities. She has 
always been an exceedingly healthy woman, with no hemophilic 
tendency whatever. 

Present Iliness. On March 6th the patient had a late supper con- 
sisting of sweetbreads and coffee. The following evening she com- 
plained of a moderate sore-throat, and noticed a few scattered, 
bright red spots about both elbows. There had been considerable con- 
stipation for several days previously. As she felt perfectly well 
otherwise, no attention was paid to the spots until the next day, when 
it was noted that the eruption was more profuse, and had appeared on 
the legs above the ankles. She was seen first on March 9th by the 
writer, and the following notes taken : 

Physical Examination. At 10 a.m. temperature was 98.6° F. ; pulse, 
84; respirations, 20. The patient is slightly anemic. Tongue moist 
and very slightly coated. No enlargement of superficial glands. 


1 Read before the New York Society of Internal Medicine, April meeting, 1902. 
VOL. 124, NO. 2.—AUGUST, 1902. 20 
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Skin. Over the extensor surface of both arms to the shoulders, and 
to a much less extent over the flexor surfaces of the forearms, over the 
legs from the ankles up, including buttocks, there is a profuse eruption 
of small, bright red, purpuric spots, associated here and there (particu- 
larly about the elbows and just above the ankles) with areas which are 
rather larger, slightly raised, and less red in color (purpura exuditivum). 
None of the spots disappear on pressure, and the purpuric ones are very 
characteristic. (I mention this fact, for in the relapses they were less 
so.) The joints are generally tender, but none are swollen or red. The 
trunk and face are entirely free from the eruption, as are also the 
hands and feet. 

Heart, lungs, liver, spleen, and stomach are of normal size and 
position. 

Abdomen. The patient complains of a feeling of ‘‘ indigestion ” in 
the stomach and some pain in the upper half of the abdomen, which is 
also moderately tender to palpation. The skin, too, over this area 
being slightly hyperzsthetic. 

Throat. Very slight redness; is not sore. Pupils and knee-jerks 
normal. 

Urine Examination. Clear. Specifie gravity, 1020; very acid. 
No albumin or sugar. Indican in very great excess (Jaffe’s test). 

Microscopical Examination. Amorphous urates. No blood. 

The patient complained of nausea, but had not vomited. The bowels 
had moved freely after a large dose of cascara. Strontium salicylate 
and an alkali were ordered, together with fluid diet. 

I was called at 8 p.m. and found that the patient had vomited twice 
and was then tossing about the bed and groaning from severe pain, 
limited to the upper half of the abdomen, which had been steadily 
increasing all day, and was now unbearable. 

Examination. Temperature, 99° F.; pulse, 80; respiration, 20. 
Eruption more profuse, but of the same character. 

Abdomen. There is very marked tenderness all over the upper half, 
apparently most intense over the stomach area, as obtained hy percus- 
sion. Muscular rigidity on attempted deep palpation; no one spot 
more tender than another could be made out, and no masses could be 
felt. There was no distention, and the lower half of the abdomen was 
soft. Palpation was easy. Appendix region normal. 

As there was no positive evidence of peritoneal inflammation, and 
the suffering was intense, morphine was given hypodermically. This 
relieved the pain, and the next morning when seen the subjective pain 
had almost entirely disappeared, and the abdominal tenderness was 
much less ; the eruption had faded very markedly during the night, was 
much less red and profuse, and was brownish in places; the joint 
pains were insignificant. 

For the next three days the eruption continued to fade, the tender- 
ness to disappear, and the general condition improved, but only slightly. 

March 13th. Patient feels fairly well, but a new crop of the erup- 
tion is coming. 

The next day the eruption had increased, and she complained of 
beginning abdominal pain and feeling of ‘‘ indigestion ” again, besides 
being generally miserable. The pain steadily increased, and by 2 a.m. 
March 15th morphine had to be resorted to again on account of its 
severity. The physical examination was precisely as it was in the first 
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attack, except that the eruption was more profuse and involved the 
trunk, hands, and feet to a slight extent, and was more exudative in 
character. The left hand was also puffy and the carpal joints very 
tender. The abdominal condition was as before, but in addition there 
was tenderness along the upper part of the descending colon. Tempera- 
ture, 98.6° F.; pulse, 80 

The eruption and abdominal pain and tenderness began next day to 
subside together, and after three days both had almost disappeared. 

During this attack there was only a faint trace of indican present in 
the urine. Blood examination: red cells, 4,340,000; leucocytes, 9000 
per ¢.mm, 

A similar relapse occurred ten days later, the pain and eruption 
reaching their height in forty-eight hours from the onset, although in 
this instance the pain was most severe just before the eruption on the 
body was greatest. In both the original attack and the first relapse 
the height of the eruption and the greatest intensity of pain were 
exactly coincident, increasing together to this point, and then, as it 
were, receding hand-in-hand. In this relapse the eruption was at times 
almost wholly of the exudative type, and at others, both exudative and 
purpuric. The vomiting was also a more marked feature, and con- 
tinued about eighteen hours, although it may in part have been due to 
the morphine. Leucocyte count again 9000 perc.mm. Examination 
of vomitus contained no free HCl, no lactic, butyric, or acetic acids, 
and the urine showed only a faint trace of indican as in the first 
relapse. 

After the subsidence of the pain and eruption the patient said she 
felt much better than she had after the first two attacks, and improved 
steadily. After each attack the stools contained undigested food and 
mucus, but it was only after the third attack that taking food gave 
any gastric discomfort, and then only slight and for twenty-four hours. 


The special points for consideration are : 

1. At first apparently an ordinary attack of rheumatic purpura, 
with typical eruption and joint symptoms, preceded by sore-throat. 

2. Excessive amount of indican in the urine at first, later never more 
than a trace. 

3. Temperature, pulse, and respiration never above the normal. 

4. No hemorrhage from visible mucous membranes. 

5. Very severe abdominal pain limited to the upper half of the 
abdomen and usually most marked over the stomach area, which began 
shortly after the appearance of the skin eruption and increased in 
intensity, reaching its climax when the eruption was most marked, 
except for the slight modification in the last relapse, as already noted. 

6. Relapses three to ten days apart. Entire illness three and one- 
half weeks. 

7. No hyperleucocytosis. 

8. Course of the disease and relapses and pain uninfluenced by salol, 
salicylates, ergot, gelatin, acetanilid, iron, bismuth, alkalies, aqua, 
chloroform, calx chloride and poultices, all tried in various ways. 
Pain only relieved by morphine. 
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Of course, the interest here centres entirely about the abdominal 
symptoms associated with the purpuric eruption on the skin, and the 
question of what it might or could be is of decided interest. 

Nearly thirty years ago Henoch' published his observations on four 
cases ‘‘ Concerning a Peculiar Form of Purpura,” with gastro-intestinal 
symptoms—all of the cases being characterized by the following facts: 

1. All occurred in children. 

2. Purpura with colic, abdominal tenderness, vomiting, and accom- 
panied by intestinal hemorrhage (usually from transverse colon). 

3. Rheumatic pains and swelling of the joints. 

4. Relapses in three to eight days—the course of the disease lasting 
in all three to seven weeks. 

5. Fever moderate or none at all. 

In discussing these cases of Henoch’s, Striimpell’ says that the gastro- 
intestinal disturbances may occur also in adults. There may be intes- 
tinal ulceration, with perforation and consequent peritonitis. The spleen 
may undergo acute enlargement. 

In 1895 Osler’ published a series of eleven cases of apparently much 
the same character, and again in 1900 seven additional cases, all of 
which he groups under the general head of ‘‘ Exudative Erythema,” 
in an article entitled ‘‘ Visceral Lesions of the Erythema Group.” 

In all of these cases there was a skin lesion, sometimes of a simple 
exudative erythema, at others of a true purpura, associated with 
attacks of epigastric pain, usually very sudden in onset and with an 
abrupt termination, but in others the pain lasting seven to ten days. He 
brings out also the relationship between this combination of symptoms 
and angioneurotic cedema and urticaria, and says: ‘‘ A point of special 
interest is the relationship of certain forms of purpura to the ery- 
themas. Schénlein’s peliosis rheumatica may be regarded as a 
hemorrhagic type of an exudative erythema, and Henoch’s purpura, 
which is characterized especially by the occurrences of gastro-intestinal 
crises, belongs to the same group.” * 

Taking into consideration this chain of evidence, it seems fair to place 
this case among the exudative erythemas associated with purpura and 
gastro-intestinal crises (Henoch’s purpura). The intestinal hemor- 
rhages in Henoch’s series were presumably due to the purpuric eruption 
on the intestinal mucous membrane, and although in the case here 
reported there was no intestinal hemorrhage and only a slight streak 
of blood in the vomitus during the second relapse, still, it seems to the 
writer that the intra-abdominal symptoms were in all probability due 
to an eruption, either purpuric, exudative, or both, into the gastric or 
intestinal mucous membrane. 

! Berl. klin. Wochenschrift, 1874, vol. xi. p. 64. . 2 Striimpell, p. 745. 


8 THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, December, 1895. 
+ Jacobi Festschrift, p. 446. 
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‘TRAUMATIC POTT’S DISEASE, FOLLOWED BY SPASTIC 
PARAPLEGIA. 


By Henry M. FisHEr, M.D., 


OF PHILADELPHIA, 


Henry F. had always been well until the year 1868. He was a 
bricklayer by trade, and while working on a scaffolding fell backward 
and was picked up unconscious. When he regained consciousness he 
was found to be suffering from a severe contusion of the thorax, and 
he complained also of intense girdle pains. Some weeks later pos- 
terior angular curvature of the spinal column was noted. 

After remaining in bed four months the patient was able to return 

to work, though he suffered at times acutely from the girdle pains. 
These pains, however, gradually subsided and finally entirely disap- 
eared. 
Eight years after the accident, that is, in 1876, he had to all appear- 
ances recovered entirely from all effects of the accident, except for the 
angular curvature, which persisted, and for ten years he felt as well 
and strong as ever. 

In 1886 he observed that his legs were becoming weaker, that there 
was a constant dull aching in the muscles of his legs, and that he was 
easily fatigued. 

Nine months later he found that he was unable to walk without 
staggering. 

From January to April, 1888, he was under treatment at the Epis- 
copal Hospital, and was discharged unimproved. 

After this he went West to superintend the building of a furnace. 
He became, however, progressively weaker, and finally had to be con- 
veyed to and from his place of employment every day. Returning to 
Philadelphia, he continued to work with increasing difficulty, and on 
February 16, 1891, he was admitted to the Orthopedic Hospital. He 
was at this time able to get about the ward with the aid of two canes. 
His treatment at the hospital was as follows: 1. Absolute rest in bed. 
2. Suspension while in the sitting posture three times daily for an hour 
atatime. 3. After two months a plaster jacket was applied and he 
was allowed to sit up in a chair. 

The extension with the jury-mast was then continued for three 
months longer. The plaster jacket was then removed and the treat- 
ment by extension was discontinued. He remained nearly nine months 
at the Orthopedic Hospital, and was discharged November 10, 1891. 

About a month before leaving the hospital the muscles of both lower 
extremities were faradized daily, and complete extension was practised 
daily for four minutes at atime. He also received massage during his 
whole stay at the hospital. He thought that the massage and elec- 
tricity had been of much benefit to him, at least so far as the relief 
from the symptoms of muscular rigidity and aching was concerned. 

After leaving the Orthopzdic Hospital he went at once to the Epis- 
copal Hospital. There various drugs were administered without any 
result, with the single exception of nitroglycerin, which appeared to 
relieve somewhat the spastic condition of his muscles. When he was 
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admitted this rigidity of the muscles of the lower extremities was 
extreme. The patellar reflexes were markedly increased, and ankle 
clonus and ‘‘ clasp-knife rigidity ” were noted. No impairment of the 
muscular power in his arms was observed. 

February 15, 1893. Since last March the patient has observed im- 
pairment of power in his left hand, associated also with some anesthesia, 
and there has been much awkwardness in using this hand. Three 
or four months later the same symptoms were observed in the right 
hand. There was now some wasting of the left interossei and of the 
left adductor pollicis. No marked wasting of the muscles of the lower 
extremities had so far been noted. 

July 13, 1895. Patient has been having mild galvanic current 
applied to his legs for the past two months, and he says that he can 
move his legs better and with less pain after the electricity has been 
applied. 

September 25th. Patient had a chill to-day, and his temperature 
rose to 103.5° F. He developed at the same time a distressing cough, 
attended with much dyspneea, and his respirations increased to 36 to 40. 

His temperature from this time until his death was constantly two or 
three degrees above normal, sometimes rising as high as 103° F. in the 
evening, and his pulse-rate varied from 104 to 140. For the above 
clinical notes I am indebted to Dr. W. W. Ashhurst, late resident 
physician at the Episcopal Hospital. 

October 1st. On resuming my service at the hospital I found that 
the patient had complete paraplegia, with paralysis of the bladder and 
rectum, and that there was marked wasting of the muscles of both upper 
and lower extremities. Cough and dyspnoea were marked. Examina- 
tion of the lungs anteriorly showed the presence of very numerous 
subecrepitant and submucous rales, but there were no marked evidences 
of consolidation, at least anteriorly. The patient was, however, too 
weak to submit to a very thorough examination. His dyspnea 
increased, and he became rapidly weaker, and finally died, November 
21, 1895, a little over four vears after his second admission to the hos- 
pital, nine years after the first marked development of the symptoms 
of involvement of the cord, and twenty-seven years after the injury 
was received. The autopsy showed that death had been caused by an 
acute miliary tuberculosis; tubercular granulations being thickly scat- 
tered through both lungs, the spleen, and the kidneys, and also in the 
peritoneum. 

There were distinct evidences of disease (caries of one, or possibly 
both) of the lower dorsal vertebrae, and the membranes over the bodies 
of these vertebre were markedly thickened and adherent. The brain, 
at least to the naked eye, showed no evidence of disease, and sections of 
it were unfortunately not preserved for microscopical study. 

The medulla and the spinal cord, however, through its entire length, 
showed in the parts stated marked evidences of degeneration. The 
cord and medulla were removed, hardened in alcohol and Miller’s 
fluid, and sections were embedded in celloidin and stained by the 
Weigert-Pal method. 


The photomicrographs used in illustrating this article were made 
for me by Dr. James Wallace. 
For the following account of the distribution of the lesions in the 
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cord and medulla my thanks are due Professor Simon Flexner, of the 
University of Pennsylvania : 


‘**Zumbar Segment. (Fig. 1.) The degeneration affects in the main 
the postero-lateral and posterior columns. There is complete degenera- 
tion of the posterior columns, and the degeneration extends into the 
gray matter, taking in all that portion of it posterior to the commis- 
sures, and, in the side to be described, extends for a short distance into 
the anterior gray matter immediately anterior to the commissure. On 
the side showing least degeneration there is an irregular extension into 
the white matter of the postero-luteral ‘tract ; whereas, on the other 


1. 


side the posterior tract is invaded diffusely as far as and extending into 
the lateral group of cells of the anterior horn. 

‘* There is a small island of white matter which has escaped, this 
island being located laterally to Goll’s column and reaches to the 
periphery of the cord. Its position suggests that it is a portion of the 
posterior root fibres entering at this level. 

‘* The anterior columns and the antero-lateral columns, excepting as 
indicated, are undegenerated. 

‘*Lower Dorsal Segment. (Fig. 2.) The posterior columns are 
intact. The same is true of the anterior columns and of one lateral 
column, The opposite lateral tract shows complete degeneration extend- 
ing from the entrance of the posterior roots to the anterior median 
fissure. There are no medullated fibres preserved in this area. 
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‘* Viewed under high power this material is made up of a fine net- 
work, in which there are innumerable round refractive bodies which 
are slightly tinted with a yellowish-brown stain, and which appear to 
be remains of nerve fibres which have lost their medullary sheaths. 

** Upper Dorsal Segment. Appearances here differ from those in 
the lower only in the further encroachment anteriorly of the area of 
degeneration. 

** The cervical cord (Fig. 3) shows two distinct areas of degeneration. 
A large one starts almost at the posterior horn and extends laterally to 
the margin of the cord, and anteriorly beyond the anterior median 
fissure. The smaller occupies the region of the lateral tract, but does 
not reach the lateral margin of the cord. The gray matter appears 
uninvaded. The posterior columns are probably normal, although the 
column of Goll in its central portion stains more palely than the rest. 

**Medulla. This section, which appears to be just above the decus- 
sation of the pyramids, shows two areas of degeneration in the pos- 
terior columns almost equal in size, both being imperfect in that there 
are remains of medullated fibres and stained sheaths fragmenting 
and showing varicosities. The lesser lateral degeneration corresponds 
to that of the smaller area of the cervical section, but is somewhat 
larger. The larger of the Jateral degenerations extends through to the 
periphery of the cord, and is just posterior to the anterior horn. An 
occasional degenerated medullary sheath remains.” 


The most interesting feature of this case clinically was the entire 
quiescence of all symptoms that might be referred to the disease of the 
cord for fully ten years after the receipt of the injury, and then the 
rather sudden lighting up of symptoms of spastic paraplegia. It seems 
fair to suppose that there was a very gradual interference with the 
nutrition and blood supply of the cord, in consequence of the slight 
compression at the seat of the injury. 

The sclerosis was ascending and by no means absolutely symmetrical. 
It will be observed, however, that in the main the degeneration has 
involved the lateral and postero-lateral columns, and in this respect the 
lesions do not differ so greatly from those described as characteristic of 
‘spastic paraplegia. 

As might be expected, the lesion is most extensive below the original 
seat of injury. The girdle pains of which the patient complained svon 
after the accident, and the intensely spastic condition of the muscles of 
the lower extremities, appear to have been satisfactorily accounted for, 
first, by pressure on the posterior nerve roots, and ultimately by the 
almost total degeneration of the cord, at least upon one side, in the 
region of the posterior and postero-lateral columns. The degeneration 
having been very much more pronounced upon one lateral half of the 
cord than upon the other, one would have expected that the symptoms 
(spastic contraction) would have been more pronounced upon the side 
of the body corresponding to the more degenerated portion of the cord. 
This may have been the case; but if so, the fact was not recorded. 
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CONGENITAL ABSENCE OF THE ENTIRE (C&SOPHAGUS, 
WITH REPORT OF A CASE. 


By James P. Mars, M.D., 


SURGEON TO THE SAMARITAN HOSPITAL, TROY, N. Y. 


THe condition of congenital malformation of the esophagus is very 
rare. Mackenzie, in a very complete survey of the literature, found 
but fifty-six cases reported up to December, 1880. Solis-Cohen, writ- 
ing in 1888, in Ashhurst’s System, says that there had been reported 
between sixty and seventy cases, including four from the United 
States. 

Taking in view, in a general way, the histories of these sixty to 
seventy cases, it would appear that the following conditions may obtain : 

1. A congenital fistula of the neck, due to a want of closure between 
the second and third branchial arches and involving the cesophagus. 

2. The cesophagus may be completely absent. 

3. The cesophagus may be obliterated in only certain portions of its 
extent. 

4. There may be stenosis not amounting to complete obstruction. 

5. There may be dilatation or diverticula. 

6. There may be a fistulous communication with the trachea. In 
two cases this communication occurred with a bronchus. 

7. There may be double cesophagus with reunion at the cardiac end. 

I shall confine my attention to the second division of complete 
absence of the esophagus, as my own case comes under this head. 

Of the fifty-six cases collected by Mackenzie, he gives five as being 
cases of the entire absence of the cesophagus. These are the cases of 
Sonderland, Lozach, Mellor, Heath, and the Netley Catalogue. It is 
manifest that Mackenzie did not carefully read the history of these 
cases, for the case of Lozach is the history of the dissection of a mon- 
strosity, one of twins born at a little more than the seventh month of 
gestation. This infant had many anomalies, and it does not seem to 
me should be included in this class of cases. A search for Heath’s 
case, referred to by Mellor, shows that Mackenzie was in error in in- 
cluding this case among the cases of cesophageal malformation, as it 
was a case of absence of the duodenum. The number of Mackenzie’s 
cases is, therefore, reduced to three. To these I may add that of Steel’s 
and my own case, which make in all five cases. 

Mackenzie’s own case, in which the lower end of the csophagus 
communicated with the trachea, occurred in the child of a man who 
had had a previous child, born of a different mother, die under the 
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same circumstances. There is no case on record where the same con- 
dition has occurred twice in the offspring of the same mother. I think 
it fair to consider the double occurrence to the same father as a coin- 
cidence or rather as a faulty observation, as the evidence rests entirely 
upon the father’s testimony. 

The most acceptable theory for the explanation of this anomaly is 
that based upon the embryology of the esophagus. Minot says that 
the esophagus is developed from the vorder daum, between the pharynx 
and the stomach; that during the fourth week it begins to lengthen 
out, and by the end of the fifth week has become a cylindrical tube of 
considerable length; and that of its further history we have but little 
reliable information. It is certain, however, that in birds, reptiles, 
and fishes, the cesophagus is for a long time an impervious cord. W. 
Opitz maintains that the lumen is closed for a while in the human 
embryo. A reference to Fig. 441, page 753, of Minot’s Embryology 
—Reconstruction of Fol’s Embryo— will show the esophagus as being 
practically closed. By a glance at Fig. 438, page 752—Reconstruc- 
tion of His’ Embryo B.—one can readily understand how there might 
occur an impervious cesophagus, or that there might occur a communi- 
cation with the trachea or a bronchus. In fact, it is rather strange 
that this anomaly does not occur more frequently. 

In passing, I may say that it is a somewhat remarkable circumstance 
that Sonderland’s case, Mellor’s case, and my own case were born dur- 
ing the month of August. 

The diagnosis, provided that one carries the possibility of this con- 
dition in mind, is easy. There is a notable sameness to the symptoms 
existing in all cases. The child is like any other child until it begins 
to nurse. After taking a mouthful of milk or water, the child, in 
swallowing, is taken with a severe attack of strangling, and becomes 
cyanotic, and, by a supreme effort, throws out the ingested fluid through 
the mouth and nose. Suffocation seems imminent, and Mackenzie says 
that Porro’s case did actually suffocate during one of the attacks. As 
a rule, the cyanosis passes away, and the child is apparently all right 
until the next attempt at nursing is made, when the same process is 
repeated. The bowel movements become gradually less in amount, 
and the secretion of urine becomes diminished. The child rapidly 
emaciates, and finally dies of starvation. ‘Toward the end inspiration 
pneumonia occurs in quite a proportion of the cases. 

There is no other condition that in any way resembles this one. 
However, to absolutely confirm the diagnosis, two expedients have been 
resorted to. Some observers have given the child a measured quantity 
of milk and water, and during the expulsive coughing induced have 
recovered the exact amount of the fluid given. Others have passed a 
soft catheter. 
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The minimum diameter of the esophagus of the newborn child is 4 
millimetres, and the distance from the border of the gums anteriorly 
to the cardiac orifice of the esophagus is 17 centimetres. Hence, if an 
introduced catheter of this size cannot be passed the distance men- 
tioned, it is evidence of occlusion of the esophagus. Although not so 
stated by any observer, it seems to me that this procedure is not with- 
out danger, as the parts being malformed, there is considerable liability 
of passing the instrument into the trachea or bronchi. 

The prognosis has been a fatal termination in all cases, although it 
would seem that with the modern methods of doing gastrostomy the 
life of these individuals might in the future be saved without rendering 
them an unbearable burden to themselves. 

All medical treatment is worse than useless, and all that can be done 
for these cases must come from the surgical side of the house. This 
was recognized by Mr. T. Holmes. He suggested that the following 
procedure be adopted: ‘‘ The object would be to cut down upon the 
point of a catheter passed down the pharynx, and then to trace the 
obliterated cesophagus down the front of the spine until the lower 
dilated portion is found. A gum catheter should then be passed 
through an opening made in the upper portion, and so into the stomach 
through the lower portion. If the two portions are near enough to be 
connected by silver sutures over the catheter, and if the latter can be 
retained until they have united, permanent success might possibly 
be obtained.”” Mr. Holmes seems to have never had the opportunity 
to carry out this procedure. 

Both Solis-Cohen and Richardson seem to think this suggestion of 
Holmes to be feasible and worthy of trial. It is possible that there 
are cases in which this procedure might be successful, but in my case 
it would have absolutely failed and the child would have undoubtedly 
died in the attempt. 

In all cases of absolute absence of the cesophagus, and, in fact, in all 
cases of the second, third, and sixth class mentioned above, which 
include all cases demanding immediate relief, the only operation to be 
considered is that of gastrostomy. The only case thus treated is that 
of Charles Steel, who performed gastrotomy in a child twenty-four 
hours old, and by means of retrograde catheterization found complete 
occlusion of the cesophagus. A full description of this case will be 
found in the list of cases. 

Owing to the rarity of the condition, and the considerable difficulty in © 
finding the old references, it has been thought best to add a short résumé 
of each case so far reported, the author’s case being the last one detailed : 

Case [. (Sonderland) —The title of this case is as follows: ‘‘ The 


remarkable case of a child which, with a total absence of the cesophagus 
was born and lived eight days.” 
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The child was born apparently complete and healthy. It was noted 
that at the birth there was a considerable amount of amniotic fluid dis- 
charged, and that the placenta was two or three times larger than 
usual. Soon after birth, sugar-water was given to the child, which it 
swallowed eagerly, but it was immediately seized with an attack of 
suffocation, and the ingested fluid was thrown out again through the 
mouth and nose. This process was repeated every time the child 
attempted to take nourishment. A malformation of the csophagus 
was suspected. The child lived eight days, and died of starvation. 
During his life he had regular defecation and urination, but on 
account of the want of nourishment it was not so copious as is normal. 

At the autopsy the liver was noted as being of large size and cover- 
ing over the bowels as far as the navel. It was of normal color and 
development. The gall-bladder was full of bile. After removing the 
liver the stomach and intestines were found to be of natural form and 
in their normal place. The cesophageal opening into the stomach was 
wanting, and in the words of the reporter, ‘‘ It was in this place 
through the cellular tissue, with the diaphragm attached.” In the 
thorax was the right lung, light red in color and dilated (inflated). 
The left one, on the contrary, was throughout of a dark color and of 
firmer consistency ; therefore, it was inferred that the child had only 
used the right lung in breathing. The heart was regular in form and 
normal in structure. The csophagus was entirely wanting and the 
pharynx ended blind in a sac. 

Case II. (Mellor).—‘‘ In the month of August, 1839, Mrs. P., the 
mother of four healthy children, was delivered of her fifth child, a fine, 
well-formed infant, after a perfectly natural labor of a few hours’ 
duration. When in due time the infant was put to the breast it was 
observed that the nipple was scarcely retained in the mouth beyond a 
minute, when the little creature became apparently convulsive, and 
almost instantly rejected the nutriment which it had taken. On my 
subsequent visit I was made acquainted with the above particulars, 
when [ felt disposed to assent to the opinion expressed by the mother, 
that flatulency might be the cause of the symptoms, and accordingly 
prescribed a simple carminative. This was almost immediately rejected, 
as the milk had been, the infant, notwithstanding manifesting the 
greatest eagerness to supply its instinctive wants.” 

Mellor inferred an obstruction to the cesophagus, and attempted to 
pass a bougie, which proceeded for a short distance and then became 
curved upon itself. Matters went on in this way until the seventh day, 
when the child died. 

At the post-mortem examination it was found that the pharynx 
ended in a blind pouch at the level of the cricoid cartilage, no trace 
of the esophagus being visible beyond this part. The stomach pre- 
sented no deviation from its ordinary form and dimensions, with the 
exception of the cardiac orifice, where there existed a slight bulging at 
the part corresponding with the termination of the gullet, and which 
was firmly united to the diaphragm. Further, a probe introduced at . 
the aperture could not be made to pass into the stomach. Between 
this point and the sternum not the slightest trace of the cesophagus, or 
any band of connections whatever with the pharyngeal portion, existed. 

The stomach contained nothing but air (?) and a little mucus; the 
other viscera appeared perfectly normal. 
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Case III. (Netley Catalogue).—This case, after a long and careful 
search, I have been unable to locate. Mackenzie refers to it as: Cata- 
logue of the Museum Army Medical Department, 1845, p. 385. 

A personal search in the library of the College of Physicians of 
Philadelphia failed to find it. A careful and painstaking search of 
the library of the Academy of Medicine at New York, made by 
myself and the librarian, Mr. John S. Browne, failed to find it, and 
the librarian of the Surgeon-General’s Office at Washington informed 
Mr. Browne that the work was not in that library. So I will have to 
let the case stand for what it is worth upon Mackenzie's reference. 

Case IV. (Steel)—The child was twenty-four hours old, and 
seemed to be well in all respects, excepting when he had taken a little 
nourishment ‘‘ he became very livid, had difficulty in breathing, and 
then returned the food and appeared no worse.” The attendant intro- 
duced a sound five inches and encountered an impassable obstruction. 
Steel was called and met the same obstruction. He advised operation 
by opening the stomach, with the idea that if the obstruction were 
simply membraneous he might puncture this and restore the continuity 
of the tube. His description of the operation and the after-history is 
as follows: ‘‘ On the following afternoon I was asked to perform the 
operation. The infant took chloroform well. I opened the abdomen 
above the umbilicus in the middle line, exposed the stomach, and 
stitched it at four points to the skin, having some difficulty to keep the 
liver from protruding. The stomach was then opened, which was per- 
fectly healthy, and, of course, empty. A bougie was passed down the 
cesophagus as before, and another upward from the stomach for a short 
distance ; but they did not approach each other by what we judged to 
be an inch and a half. I then cut a gum-elastic catheter in half, and 
passed it from below, introduced up it a long, slender steel probe, and 
pressed it upward as far as was justifiable, in case the lower part of the 
tube might be twisted or narrowed and capable of being rendered per- 
vious. All was of no avail, however ; so the stomach wound was closed 
with sutures, also the abdominal wound, and we felt sure that the 
cesophagus was deficient for about an inch and a half. The infant 
slept for some time, and died twenty-four hours afterward. The next 
afternoon we made an examination and found that the esophagus 
terminated above and below in blind-rounded ends an inch and a half 
apart, and there was no cord or connection between the parts. All of 
the wounded portions were quite healthy, and the appearances led to 
the conclusion that had there been only a membranous occlusion a 
happy result might have been hoped for.” 

Case V. (Marsh).—This child was delivered by a normal labor 
following a perfectly normal pregnancy. He was born at 8.45 p.M., 
August 22,1896. The placenta showed evidences of calcareous degen- 
eration. The family history is negative, and all other children born 
of the same parents have been properly formed. The child was 
apparently all right up to 4.30 a.m. of August 23d, when he was put 
to the breast and nursed a trifle, when he suddenly became black in the 
face, and, after considerable choking and gasping, he raised a little 
bloody mucus and the milk which he had nursed. These phenomena 
followed all attempts at nursing, which were occasionally persisted in 
until the death of the child, August 29th, at 7.30 a.m. Irrespective of 
rectal alimentation he emaciated rapidly. From 4 p.m. to 12 mid- 
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night of August 27th he had a series of convulsions. These were 
followed for three hours by a marked rigidity of the body. At 10 
A.M. of the 27th a marked area of consolidation was noticeable over 
the lower lobe of the left lung. This was accompanied by large mucous 
rales and fine crepitant rales. Defecation and urination were at first 
normal, but laterally the bowels ceased to move. He died quietly of 
exhaustion, and markedly cyanotic, on August 29th at 7.30 a.m. 

Autopsy at 9.30 a.m., August 29th. Body emaciated. No rigor 
mortis. The bluodvessels of the brain are very much engorged with 
blood, and the brain tissue is unusually dry. All of the internal 
viscera are in their normal position. The heart, the lungs, blood- 
vessels, the liver, the spleen, intestines, kidneys, and pancreas are all 
normal. The urinary bladder contains about one drachm of urine. 
The lower lobe of the left lung is irregularly consolidated, and there 
are several disseminated areas of consolidation in the lower lobe of the 
right lung, but not as extensive as in the left lung. The esophagus 
ends blind at the level of the suprasternal notch. The stomach has 
attached to it an cesophageal termination of normal calibre, which 
extends as far as the diaphragm and ends blind at that point. Between 
these two points can be traced a few very fine fibrous bands. In other 
words, the cesophagus for about two inches is absent. 

Measurements of the Stomach. Tip of cardiac end to pylorus, 5.2 
em.; from cesophageal outlet to opposite wall, 2 cm.; diameter of 
pylorus, 1.1 cm. ; length of blind cesophageal outlet, 1.2 em. 

Anatomical Diagnosis. Congenital absence of the entire esophagus. 
Aspiration pneumonia of both lungs. 

Bacteriological examination of the small amount of mucus in the 
stomach showed it to be sterile. 


Previous to death a diagnosis of obstruction to the esophagus was 
made, and gastrostomy was offered and rejected by the parents. 
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OBSERVATIONS ON VEGETABLE PROTEOLYTIC ENZYMES, 
WITH SPECIAL REFERENCE TO PAPAIN. 
By LAFAYETTE B. MENDEL, 
ASSISTANT PROFESSOR OF PHYSIOLOGICAL CHEMISTRY. 


(From the Sheffield Laboratory of Physiological Chemistry, Yale University.) 


ScrentIFic interest in enzymes of vegetable origin which have the 
power of dissolving proteids was probably first aroused by observations 
on the so-called insectivorous or carnivorous plants. It has been 
estimated that there exist about five hundred of these forms which 
have the capacity of deriving their nitrogenous intake in part through 
dissolution of animal organisms or organized albuminous substances." 
The better known of them belong to the genus Drosera (including the 
fly catcher), and the genus Nepenthes (pitcher plants). The precise 
nature of the proteolytic action here involved still remains to be inves- 
tigated. it is known, however, that the plants can live without utilizing 
these peculiar digestive processes which have been put at their disposal. 

The discovery of proteid-dissolving enzymes in seeds was of greater 
importance to the physiology of plants. In the vegetable diastatic 
enzymes the botanist had learned to recognize substances by the agency 
of which the insoluble reserve carbohydrates could be rendered soluble 
and portable during the growth of the plants. The detection of pro- 
teolytic enzymes in seeds, and the study of the changes which can be 
inaugurated by them, leaves little doubt that they play an important 
role in the proteid metabolism incidental to the germination processes.” 
Through them the proteid reserve materials are rendered active; and 
various typical products of proteolysis have already been isolated from 
seedlings. The investigations in this field, to which E. Schulze and his 
coworkers have contributed no small share, make it quite probable that 
proteolytic enzymes are widely—perhaps universally—distributed in 
plants. They occur in bacteria, in fungi, and in various parts of fully 
developed higher vegetable forms, as well as in seeds. But it is ina 
few cases only that the enzymes of plants have as yet received any 
careful study. 

The proteolytic enzyme present in the fruit and various parts of 
the melon tree (Carica papaya) has attracted particular attention. It 
was investigated by Wurtz in 1879, and later by S. Martin, Chittenden 
and others.’ This enzyme, called papain or papayotin, was introduced 


1 A. L. Gillespie. The Natural History of Digestion, 1898, p. 42. 

2 The literature of this subject is in part presented by Butkewitscb, Zeitschrift fiir physiol- 
ogische Chemie, 1901, vol. xxxii. p. 1. 

8 The literature is referred to in detail ina recent paper by Mendel and Underhill, Trans- 
actions of the Connecticut Academy of Arts and Sciences, October, 1901, vol. xi., from 
which most of the data presented in this article are reproduced. 
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into medical practice several years ago; and commercial preparations 
of the papaw containing it have at various times met with considerable 
favor under different names, such as ‘‘ papoid,” ‘‘ caroid,” ete. A 
similar enzyme has been detected in the latex of the common fig (Ficus 
carica) and from the fruit of the pineapple (Ananassa sativa) there 
can be isolated a proteolytic enzyme which has been carefully studied 
by Chittenden,’ who named it bromelin. Papain and bromelin will 
form the special topic of this paper, not because they are exceptional 
in nature, but rather because they have received more extensive inves- 
tigation than other known vegetable enzymes. Quite recently, how- 
ever, the proteolytic enzymes of yeast’ and of barley* have become the 
subject of considerable scientific discussion. 

The development of more recent researches in physiological chemistry 
has brought out many new facts regarding the proteolytic enzymes of 
animal origin. A better acquaintance with the products of proteolytic 
changes and the study of autolytic or auto-digestive processes in 
various organs have modified older views. But all of this knowledge 
has only tended to emphasize more than ever before the importance of 
enzymes for the functions of living organisms. In an interesting 
lecture on the chemical make-up of cells, Hofmeister* has pointed out 
that our growing acquaintance with the wide distribution of enzymes 
in organisms and with their manifold functions leaves little doubt that 
sooner or later there will be discovered a specific enzyme appropriate 
for every vital chemical reaction. 

It has been customary to classify proteolytic enzymes into pepsin- 
and trypsin-like groups, according to the conditions under which 
hydrolysis proceeds most favorably. The extensive researches of Kiihne 
and Chittenden made it clear that in proteolysis we have to deal with a 
whole series of cleavage products, and that solution is not synonymous 
with peptonization. They isolated the substances which are now dis- 
tinguished under the general names of proteoses and peptones, to the 
more careful analysis and differentiation of which many other investi- 
gators, notably Hofmeister and his pupils, have since contributed 
valuable data. All of this work has tended to show that the chemistry 
of digestive proteolysis is by no means as simple as was once assumed. 
Peptic digestion has long been supposed to hydrolyse proteids only to 
the stage of peptones, and thus to be clearly distinguished from the 
far-reaching proteolysis by trypsin. But recent observations have 
made it probable that under favorable conditions non-proteid products 


' Journal of Physiology, 1894, vol. xv. p. 249. 

* Hahn und Geret. Zeitschrift fiir Biologie, 1900, vol. xl. p.117. Kutscher, Zeitschrift fiir 
physiologische Chemie, 1901, vol. xxxii. p. 419. 

3 Weis. Zeitschrift fiir physiologische Chemie, 1900, vol. xxxi. p. 79. 

* Die chemische Organisation der Zelle, Braunschweig, 1901, p. 14. 
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may be formed in gastric digestion.. How far these more profound 
changes are actually due to the enzyme pepsin itself, rather than to 
the newly described ‘‘ pseudopepsin,’” or to autolytic (auto-digestive) 
enzymes of the tissues,* remains to be demonstrated. The pancreatic 
gland has been found to split up proteids completely into non-proteid 
compounds during the self-digestion of its tissue.‘ Here, too, evidence 
is still wanting that this result is brought about by the enzyme which 
has been isolated under the name of trypsin, and which forms the char- 
ucteristic part of the secretion of the gland—and that the cleavage is 
not due to distinct autolytic tissue processes. 

The near future will bring new contributions toward the solution of 
these problems. It is quite possible that they will demonstrate a 
closer identity between the processes provoked in the one case by 
pepsin, and in the other by trypsin and the tissue enzymes; and that 
as our knowledge of the chemical details of these processes increases, 
nore attention will be directed to the products formed and less to the 
environment of the reaction. For the present, however, we can distin- 
guish types of enzymes only by (a) the nature and reaction of the media 
in which they unfold their activity, and (6) the specific products 
formed. For example, pepsin acts only in an acid medium, and so far 
as I am aware, tyrosin and tryptophan’—two characteristic, easily 
recognized, and readily formed derivatives of trypsin proteolysis—have 
never been detected among the products of its cleavage of pure pro- 
teids.° If the criteria outlined above are applied to some of the other 
enzymes of animal origin more carefully studied it will be found that 
pseudopepsin, a specific enzyme described by Glaessner’ as occurring in 
the gastric mucosa, forms tryptophan. It differs from pepsin and 
trypsin in that it can unfold its action in both acid and alkaline media, 
each of which in turn would suffice to destroy one of the other two 
enzymes. Jacoby’s® liver ferment, to which the self-digestion of the 
liver under antiseptic conditions is attributable, closely resembles 
trypsin in its action, as do the various similar enzymes’ described. It 
is characterized by forming simpler end-products with relative ease, 


1 Lawrow. Zeitschrift fiir physiologische Chemie, 1901, vol. xxxiii. p. 312. 

2 Glaessner. Hofmeister’s Beitriige zur chemischen Physiologie, 1901, vol. i. p. 26. 

3 The wide distribution of these enzymes capable of dissolving the tissues in which they 
occur is suggested by the paper of Hedin and Rowland, Zeitschrift fiir physiologische Chemie, 
1901, vol. xxxii. p. 531; also T. Smith, New York Medical Journal, 1894, p. 590. 

4 Kutscher. Die End-produkte der Trypsinverdauung. Habilitationsschrift, Marburg, 1899 ; 
Levene, American Journal of Physiology, 1901, vol. v. p. 298. 

5 The chemical nature of this compound which has long interested physiological chemists 
has lately been made clear by Hopkins and Cole, Journal of Physiology, 1901, vol. xxvii. p. 418. 

6 Pfaundler. Zeitschrift fiir physiologische Chemie, 1900, vol. xxx. 99. 

7 Glaessner. Hofmeister’s Beitrige zur chemischen Physiologie, 1901, vol. i. p. 26. 

8 Zeitschrift fiir physiologische Chemie, 1900, vol. xxx. p. 163. 

® Salkowski. Zeitschrift fir klinische Medicine, 1890, vol. xvii., Supplementband, p. 77 ; 
Schwiening, Virchow’s Archiv, 1894, vol. exxxvi. p. 444; Hedin and Rowland, loc. cit, 
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and by transforming compounds in which nitrogen exists in the mole- 
cule in firm combination into bodies from which nitrogen is easily split 
off. Moreover, the autolytic liver enzyme is selective in its action, so 
that only certain tissue proteids are broken down by it. In this respect 
it recalls the newly described enzyme erepsin, discovered in the small in- 
testine by Cohnheim,’ which splits up peptones and proteoses, but does 
not act upon native proteids. Finally, Kutscher’ has pointed out the 
presence of a proteolytic enzyme in the thymus which shows specific 
peculiarities in the self-digestion of this gland. 

The preceding considerations, which give a hasty review of some of 
the peculiarities of unorganized ferments occurring in the animal king- 
dom, make it probable that we have to deal with proteolytic enzymes 
of varying types. It is important to emphasize this before entering 
upon a discussion of the enzymes of plants, for the plant physiologists 
have been accustomed to turn to the animal ferments in making com- 
parisons. Thus, Vines’ has recently suggested ‘‘ that all known pro- 
teolytic enzymes of plants are tryptic, though some of them, such as 
that of Drosera, still await further investigation. This suggestion,” he 
adds, ‘‘ gains in interest when it is borne in mind that tryptic digestion 
is of general occurrence in the animal kingdom, and is apparently the 
sole process in many invertebrates. It is not improbable that it may 
be expanded into the proposition that tryptic digestion is a property of 
all living organisms, and that it is the more primitive form of the 
digestive process.” J. R. Green‘ writes: ‘‘ It is uncertain whether 
pepsin is represented in the vegetable kingdom. All the proteolytic 
enzymes which have been fully investigated have been found capable 
of carrying the hydrolysis beyond the stage of peptone. The work of 
the earlier observers did not include a careful examination of the 
products of the decomposition, and hence, for the present, it remains 
uncertain whether or no some of the ferments belong to the peptic 
category.” In another connection the same author says: ‘‘ On a 
review of all these vegetable proteolytic enzymes, it will be seen that 
our knowledge is not at present sufficiently definite for us to say 
whether we have to do with one or many. Some of them may be 
peptic only, though it seems probable that they are all tryptic. Those 
which have been at all exhaustively examined undoubtedly carry the 
proteolysis to the stage of crystalline amides. We do not yet know, 
again, whether there is one enzyme only, varying somewhat in its 
features according to the conditions of its secretion, or whether the 
different plants discussed yield different varieties of trypsin. Bromelin 


' Zeitschrift fir physiologische Chemie, 1901, vol. xxxiii. p. 451. 
Ibid., vol. xxxiv. p. 114; also Conradi, Hofmeister’s Beitriige zur chemischen Physiologie, 
1901, vol. i. p. 147. 
’ Annals of Botany, 1901, vol. xv. p. 572. 
* The Soluble Ferments and Fermentation, 1899, pp. 195, 219. 
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and papain certainly show very little difference in their behavior, and 
one is tempted to pronounce them identical. For the present, how- 
ever, it is perhaps advisable to leave this question undecided.” 

Papain has usually been regarded as closely related to the trypsin of 
the pancreas.’ A review and criticism of the data upon which this 
conclusion was based have been presented by the writer in another 
place.’ Several years ago it was demonstrated’ in this laboratory that 
not only are true albumoses (in Kiihne’s sense) formed by various com- 
mercial papain preparations acting in different media, but, contrary 
to the statements of several writers, peptones—i. e., compounds giving 
the biuret reaction and not precipitable by ammonium sulphate—are 
also formed in considerable amounts. The latter were separated from 
digestive mixtures and their physiological action was investigated. 
Our more recent attempts to isolate three characteristic products of 
tryptic digestion, namely, leucin, tyrosin, and tryptophan, failed ; 
although relying upon such statements as have been introduced into 
the literature of this subject, we had expected to find a marked resem- 
blance in character between the products formed by trypsin and those 
resulting from papain proteolysis. As we were not fortunate enough 
to secure specimens of the papaw fruit itself for study, four widely used 
commercial preparations were employed. They will be referred to as 
Papain A, B, C, D, and were bought under the names of ‘‘ Papoid,” 
‘* Caroid,” Papain (Lehn and Fink’s), and Papain (Merck’s), respec- 
tively. The results obtained with these preparations were fairly con- 
cordant and characteristic. 

Observers have by no means been agreed regarding the conditions 
of reaction under which papain proteolysis proceeds favorably. It is 
admitted that weakly alkaline fluids favor the solvent action of the 
enzyme; but there has been great diversity of experience regarding the 
influence of acid reaction. Our own experiments confirm the results 
obtained by Wurtz, the earliest careful investigator of the enzyme, and 
by Chittenden, who has made the most exhaustive study (with 
‘*papoid”’). Proteids are dissolved readily in digestive mixtures with 
various reactions, both acid and alkaline. The details of the experi- 
ments are given elsewhere.‘ 

The following summary of one series taken from our protocols is 
typical. In each trial 10 grammes of moist proteid were digested, at 
37° C., for four hours with 100 cubic centimetres of the digestive solu- 
tion containing papain and 1 per cent. of sodium fluoride, to prevent 


1 Oppenheimer. Die Fermente und ihre Wirkungen, 1900, p. 135, where the references to 
the earlier literature are given. 

2 Mendel and Underhill. Transactions of the Connecticut Academy of Arts and Sciences, 
October, 1901, vol. xi. 

3 Chittenden, Mendel, and McDermott. American Journal of Physiology, 1898, vol. i. . 255. 

* Mendel and Underhill. Loc. cit., p. 6. 


MENDEL: VEGETABLE PROTEOLYTIC ENZYMES. 3815 


bacterial action. The control solutions and the boiled portions (in 
which all enzyme action was, of course, excluded) indicate the extent 
of the solvent action of the various media employed. 


PAPAIN DIGESTION OF COAGULATED EGG-ALBUMIN. 
(The figures indicate the percentages of proteid dissolved.) 


Papain A. Papain B. 


Medium. 


Un- ; Un- | | 
poiled. , Boiled. pojtea, | Boiled. | solution. 


0.1 percent.HCl. . 14.5 2.9 


HNaCO 24. q 54.0 | 1.2 
Ws | 41.7 4.0 


In numerous qualitative tests with various papain preparations, 
acting on’ fibrin, casein, boiled and unboiled muscle tissue, in the 
presence of 2 per cent. sodium fluoride and in media acid with 0.1 per 
cent. hydrochloric acid, or alkaline with 1 per cent. sodium bicar- 
bonate, or 0.5 per cent. sodium carbonate, or in approximately neutral 
fluids, vigorous solvent action was always observed. The relatively 
weak solvent action noted in the acid mixtures above is doubtless 
attributable to the strength of acid used; and by the selection of more 
appropriate conditions the solvent power could doubtless have been 
considerably increased.’ 

When trypsin acts‘ upon ordinaryfproteids, leucin, tyrosin, and 
tryptophan (proteinochromogen) are speedily formed in considerable 
quantities. In peptic digestion, on the other hand, these compounds 
do not arise in appreciable amounts under ordinary circumstances. 
Tryptophan, in particular, has been regarded as a typical product of 
the, tryptic enzymes. Malfatti* has recently noted that it may be 
formed by extracts of the stomach mucosa—an observation which the 
writer has verified. This reaction has, however, been attributed by 
Glaessner*® to the presence of traces of trypsin and of pseudopepsin 
already referred to. R. Kingsley, who has examined a number of 
active commercial pepsin preparations at my suggestion, has found 
evidences of tryptophan-forming enzymes in very few instances. Great 
precaution must be taken to exclude the formation of bacterial enzymes 
which readily produce tryptophan. In this respect many earlier 
investigators of vegetable enzymes have apparently been neglectful ; 


1 Chittenden. Transactions of the Connecticut Academy of Arts and Sciences, 1892, vol. ix. 
p. 307. 

° Zeitschrift fiir physiologische Chemie, 1900, xxxi. p. 43. 

8 Hofmeister’s Beitrige zur chemischen Physiologie, 1901, vol. i. p. 28. 

‘ Malfatti. Zeitschrift fiir physiologische Chemie, 1900, vol. xxxi. p. 44, foot-note. 


controls 
66.7 2.1 4.2 
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and this applies, perhaps, to a recent study by Vines’ of nepen- 
thin, the enzyme of the pitcher plant. Vines was unable to isolate 
leucin or tyrosin from the products formed by it; he succeeded, how- 
ever, in obtaining the well-known delicate tryptophan reaction with 
chlorine water. There is no evidence in the description of the experi- 
ments that any antiseptic was employed to exclude the formation of 
bacterial enzymes. The author merely states that ‘‘ in the absence of 
all signs of putrefaction, such as the odor of indol and skatol, it must 
be concluded that the production of tryptophan was due to the pres- 
ence of an enzyme, and that nepenthin digestion is tryptic in nature” 
(p. 570). The experiments of Vines seem inconclusive, as were the 
similar observations of Martin on papain. Thus a mixture of Witte 
peptone, citric acid, and Nepenthes liquid, kept at incubator tempera- 
ture for nearly a day, was found to give the tryptophan reaction. 
No bactericidal precautions were employed, although the author 
states that blank experiments with boiled Nepenthes liquid were 
carried out. The only occasion for critical comment by the present 
writer, upon observations which he has not attempted to repeat experi- 
mentally, lies in the following further statement by Vines: ‘‘ I have 
also found,” he writes, ‘‘ that pineapple juice and papain, under similar 
conditions, produce tryptophan from Witte peptone. . . . My 
results make it apparent that the three enzymes, nepenthin, bromelin, 
and papain (or papayotin), have essentially the same proteolytic action, 
which is tryptic; although, as I have already pointed out, they seem to 
differ in activity, bromelin being the most active, nepenthin the least. 
There is, however, a further difference between them as regards the 
media in which they are capable of acting. Nepenthin is only active 
in an acid liquid, and digests when as much as 0.25 per cent. HCl has 
been added.” 

We have searched for leucin, tyrosin, and tryptophan among the 
products of papain digestion under a variety of conditions. In over 
sixty trials with the four enzyme preparations already mentioned, 
where bacterial decomposition was avoided by the use of sodium 
fluoride or thymol, we have uniformly failed to detect them. They 
are, therefore, in our opinion, not normal products of proteolysis by 
papain under usual conditions. The observations, in solutions of 
differing reactions, on casein, fibrin, coagulated egg-white, muscle tissue 
(boiled and unboiled), and Witte peptone were so concordant in this 
respect that it is scarcely necessary to enumerate the variations in the 
time of digestion, the reaction of the digestive media, the quantity of 
enzyme used, and other details. Comparison with control trials always 
indicated a vigorous digestion in each case. In some experiments the 


1 Annals of Botany, 1901, vol. xv. p. 563. 
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digestion was allowed to continue at 35° C. for over a month without 
altering the results noted. Only with fresh muscle tissue were the 
tryptic end-products obtained. Since boiled tissue failed to digest 
similarly, the results point to the self-digestion (autolysis) of the muscle,’ 
and refer to the tissue itself as the active agent in the production of 
tryptophan in this case. 

An investigation of the character of the digestion products formed 
by the action of papain on a typical proteid—casein—has indicated 
that they closely resemble those which arise from this substance in 
gastric digestion.’ Caseoses and casein peptones were separated under 
conditions quite comparable with those described by Alexander’ in 
his study of the gastric digestion of casein. The differences between 
the action of papain and of bromelin under similar conditions were 
striking. O. H. Schell, who undertook, with the writer, the experiments 
with pineapple juice, was able to isolate large quantities of leucin and 
tyrosin from casein digestions in the presence of thymol. Harlay* has 
also lately pointed out that the products of papain digestion differ 
from tryptic digestion products. According to him, oxidizing enzymes, 
like the tyrosinase of fungi, do not turn either papain or pepsin mix- 
tures black, as they readily do the tryptic products which contain 
tyrosin. 

The failure of papain to conform exactly with any of the standards 
set in the past for other proteolytic enzymes need not surprise us. The 
more carefully such enzymes—especially from vegetable sources—are 
being examined, the more varied are found to be the manifestations 
which characterize and distinguish them.’ The observations recorded 
above indicate that papain belongs to a class of enzymes which 
apparently differs somewhat in type from the two proteolytic enzymes 
that have received most careful investigation in the past, namely, 
pepsin and trypsin. While the products of the papain digestion of 
proteids resemble quite closely those of pepsin, so far as they have 
been examined in detail, the enzyme differs from ordinary animal 
pepsin in that it acts readily in both neutral and alkaline media. On 
the other hand, although papain is comparable with trypsin in exert- 
ing a solvent action in fluids of various reactions, the failure to form 
leucin, tyrosin, or tryptophan in appreciable quantities—at least under 


1 Schwiening. Virchow’s Archiv, 1894, vol. exxxvi. p. 444. 

? Mendel and Underhill. Loc. cit., p. 10 et seq. 

3 Zeitschrift fiir physiologische Chemie, 1898, vol. xxv. p. 411. 

* Abstract in the Journal of the Chemical Society of London, Part I., July, 1900, p. 419. 
Harlay’s experiments were made with the related species Carica hastifolia. 

5 Thus Pfeffer writes: ‘‘ Plants evidently produce several kinds of proteolytic enzymes, but 
direct experiments are required to show whether vegetable pepsins produce peptone with 
albumoses as intermediate products, whether vegetable trypsins carry the digestion as far as 
the formation of leucin, tyrosin, etc., and whether only the latter ferments are able to digest 
nucleins.’’ (Ewart, Pfeffer’s Physiology of Plants, 1900, vol. i. p. 509.) 


318 MENDEL: VEGETABLE PROTEOLYTIC ENZYMES. 


conditions in which they are readily formed in large quantities by the 
other tryptic enzymes—places it in a class of its own for the present. 
Possibly the enzymes of Drosera and Nepenthes belong here also.’ 

The existence of rennin, or milk-curdling enzyme, in the vegetable 
kingdom appears to be wide-spread.’ Its presence has been indicated 
in the juice of the papaw and the pineapple, and there is some evidence 
that it exists independently of the proteolytic enzymes, papain and 
bromelin. Regarding the function of rennin in plants nothing has 
been known; nor has the occurrence of this enzyme in the animal 
kingdom met with any very satisfactory explanation. Its use in the 
fishes and birds is scarcely less obscure than in mammals. A. Danil- 
ewski and his pupils’ have discovered that rennin extracts exert a 
clotting or precipitating action on solutions of albumoses. Clear 
solutions of the latter, when mixed with rennet, soon deposit flocks or 
large masses of proteid-like substances which Danilewski terms 
‘* plastein,” and which resemble in some respects the anti-albumid of 
Kiihne and Chittenden. The reaction is apparently due to an enzyme, 
since boiled rennet loses this peculiar property. It has been suggested 
that the ‘‘ plasteins” play an important réle in the synthetic formation 
of proteids, and that rennin is the agent concerned in the regeneration 
of proteid from proteoses in the alimentary canal. To make this 
observation more general, and to assume a synthetic importance for the 
enzyme rennin which is so widely distributed in both animals and plants, 
is at present nothing more than an interesting speculation. Kurajeff 
has recently demonstrated that commercial papain preparations also 
act upon solutions of Witte peptone in the manner indicated above.* 
Whether this reaction is due to the proteid dissolving papain or to a 
distinct enzyme has not been definitely ascertained. Further experi- 
ments promise to throw light on the function of these clotting enzymes. 


1 Since the above was written, Emmerling has succeeded in obtaining from one kilo of fibrin 
one gramme of tyrosin, together with smal! quantities of leucin, aspartic acid. glycocoll, alanine 
and phenylalanine by KE. Fischer’s new method for the isolation of amido acids from digestive 
mixtures. This represents the entire yield after digestion for weeks at 37°, with large quanti- 
ties of a papayotin preparation of Merck. Emmerling remarks that even after this prolonged 
reaction the cleavage is very incomplete, the digestive products consisting for the most part of 
albumoses and peptone. (Berichte der deutschen chemischen Gesellschaft, 1902, xxxv. p. 695 ) 
In another recent paper on tryptophan in proteolysis, Vines has repeated his experiments with 
various vegetable products and obtained positive results. (Annals of Botany, 1902, xvi. p. 1.) 
I have also lately found a single imported preparation labelled ‘‘ Papayotin, E. Merck,’ which 
gives a tryptophan reaction with proteids. The experiments ought to be repeated with papain 
preparations made in the laboratory directly from the fresh fruit. 

2 Green. The Soluble Ferments and Fermentation, 1899, p. 244. 

8 Sawjalow Archiv fiir die gesammte Physiologie, 1901, vol. Ixxxv. p. 171. 

4 Kurajeff. Hofmeister's Beitriige zur chemischen Physiologie, 1901, vol. i. p. 121. C. B. 
Ingraham, Jr., has repeated these experiments in our laboratory, with similar results. 
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THE RELATION OF CARBON TO NITROGEN IN THE URINE, 
WITH A METHOD FOR THE ESTIMATION OF CARBON. 


By H. RicHarpson, M.D., 
MOUNT HOPE RETREAT, MD, 


THE quantity of carbon taken into the system with the food during 
the twenty-four hours is very large, the greater part being eliminated by 
the lungs as CO,, and the remainder by the urine and feces. The 
number of carbon metabolism experiments is not large, owing to the 
difficulties in estimating the elimination from the lungs. The most 
complete experiments have been made by W. O. Atwater, recorded in 
Bulletin No. 44 of the United States Department of Agriculture ; he 
finds that with a daily intake of 234.0 C, 219.0 C, or 93.6 per cent. are 
eliminated by the lungs, leaving only 6.4 per cent. to be eliminated by 
the urine and feces. As the percentage eliminated by the urine is so 
small, it seemed probable that pathological conditions might make a 
variation in the relation of carbon to nitrogen. 

The estimations of carbon in the following analyses are made by a 
modification of the ordinary wet method : 

The urine was decomposed in an ordinary 500 c.cm. fractional distil- 
ling flask by means of a mixture of sulphuric and chromic acids, ‘the 
carbon dioxide evolved passed through iodic acid, silver nitrate, and bin- 
iodate of sodium into a flask containing ammonia; the CO, is precipi- 
tated from the ammonia carbonate with BaCl,, filtered, the precipitate 
dissolved in normal nitric acid and titrated back with semi-normal 
caustic potash ; the amount of nitric acid required multiplied by 0.006 
gives the amount of carbon. 

In order to test the accuracy of the method, a solution of oxalic acid 
was made, containing 1.48 per cent. carbon, and the carbon estimated 
with the following results : 


5c c. of the solution contained by calculation 0.074 C. = 1.48 per cent. C. 
Found in5dc.c.of thesolution . . . . 0075 =1.5 percent. 


The following estimations were made with various specimens of urine, 
with the following results : 


I. 5¢.c. urine contained (a) . , . - 0.0351 C. = 0.702 per cent. 
5 (a) . 0.0525 — 1.05 
5 (b) . 0.0507 1.014 
5 «+ 0.0606 — 1,212 
5 (b) . - 0.0594 = 1.188 
(a) . - «+ 0.0498 = 0,996 
5 (b) . 0.0504 = 1.008 
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The variations in the above analyses come within the limitations of 
error, and I, therefore, consider the method reliable for the estimation 
of carbon in urine. 

The relation of carbon to nitrogen is the point which has to be con- 
sidered. In order to obtain a basis for the normal factor = the 
following analyses were made from the twenty-four hours’ urine of pre- 
sumably healthy subjects. In every case two analyses were made and 
the mean taken. 


Total quantity of urine in 24 hours. carbon. 


1170 ¢.cm. 


11. 8692 


The variations in the above ° factors are from 0.63 to 1.1; of 
those of the two extremes, Nos. V. and III., No. V. had a gouty 
diathesis, and No. III. had a hypochlorhydria, so that the actual varia- 
tions of those who were presumably healthy were from 0.74 to 1.01, 
giving a mean of 0.875, or about the same as the respiratory quotient. 

A metabolism experiment was made extending over five days: the 
first three days the subject spent quietly in his room, the last two days 
he took strong exercise on his bicycle. The analyses of the food were 
all made with the exception of those marked (*), which were estimated. 


TABLE A. 


Dec. 29 to 30. Dec. 30 to 31. Dec, 31 to Jan. 1. | Jan. 1 to 2. Jan. 2 to 3. 


Food ¢ Food | | | | Food ¢ Food| x | 
taken taken } | taken) 


2.79 
11.€2 


Eggs 140.0 2.9 20.16 135.5 
Stea 357.0 12. 44. 44 316.0 
Crackers 221. 8.4 63. 25 185.5 
Butter 

Sugar* 

Mil« 

Rice 


Total 9. 19. 31 195. 48 
Feces 20. . 20. 1.21 8.38 20.0 . k . 8.38 20.0 1.21 8.38 


of food 


of urine 


c 
N 
N 


J 
"q 
nitrogen. W 4 
Ill. 1750 “ é 12. 582 11. 3662 
IV. 1050 ‘ 9. 009 8. 967 4 
V. — P 11. 844 18. 7*59 
2.84 19.5 208.5 4.37 30. 02)120.0 2.52, 17.28 133.0 19,15 
11.0 38.8 172.0 6.02) 23.§2)350.0 | 12.25 44.1 357.0 43. 55 
2.7. 53.0 1382.0 1.84 39.f6/182.5 | 2.73) 52.19142.5 1.99 40.95 
1.75 16.06 400.0 2.0 | 18. |300. 0 1.5 | 13.8 340.0 1.7 | 15.86 
0.95 21.09 60.0 0.78 18.8 | 0.5 0.68! 15.06 50.0 0.68 15.06 
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During rest the intake was 54.23 N and 560.69 C, giving a factor 
. = 10.32; the elimination of the urine and feces was 47.43 N and 
58.08 C, giving a factor 5 == 1.22. The body gain of nitrogen was 6.8 
N (42.5 protein), while the body gain of carbon plus that eliminated 
by the lungs was 502.08. During the two days of exercise the intake 
was 37.86 N and wre. 35 C, being a factor © = 9.6, while the elimina- 
tion was 33.39 N and 40.98 C, giving a y ae Ms = 1.23, showing a 
body gain of 4.47 N, equal to 27.93 protein, and elimination of the 
lungs and body gain of carbon was 332.73 C. The average daily intake 
of carbon during rest was 186.89, and the average daily elimination of 
urine and feces was 19.36, leaving an average lung elimination of 
167.53 C. During the two days’ work the average daily intake of car- 
bon was 186.6, and the daily elimination of urine and feces was 20.98, 
leaving 165.62 eliminated by the lungs. 

From the above it appears that under normal conditions the pro- 
portion of carbon eliminated by the lungs, urine, and feces is practi- 
cally the same on the same diet during rest and during a reasonable 
amount of exercise, and also that the factor , in the urine is the same 
within narrow limits in a healthy subject. 

In order further to test the difference between exercise and rest, the 
urine secreted during sleep and that excreted during the waking hours 
was collected from three healthy subjects. In these analyses the car- 
bon was estimated in inorganic combination as well as the total carbon. 
Normally about one-third of the CO, in the blood is in loose combina- 
tion with the hemoglobin, while the other two-thirds are either free or 
in combination with alkalies. The quantity of CO, in combination 
with hemoglobin eliminated by the lungs will be fairly constant, while 
any variation would presumably rest with that in inorganic combina- 
tion and would be eliminated by the urine as carbonate. 


TABLE B. 


i. II. 


Sleep. |Awake. Sleep. Awake.! 


| 
| 


Ill. 


Sleep. |Awake. 


e.c.| | 660 


Total quantity of urine 310 c.c./1135¢.c. 215 ¢.c. 780 ¢.¢ 
Number of hours 7 17 7 17 8% | 15% 
Total nitrogen 3.236 | 8.262 2.6838 7.677 4.991 | 11.08 
Nitrogen per hour. 0.462 | 0.486 0.383 0.452 0.587 | 0.765 
( varbou in organic combination . 2.901 | 8.781 | 2.342 5.945 2.717 | 6.348 
per hour . 0.414 0. 516 0. 334 0.35 | 0.32 0. 409 
in inorganic combination 0.0688 0.1975 0.0348, 0.1404) 0.0472, 0.1504 
Total carbon 3.889 | 8.979 | 2.3768 6.085 
per hour 0.513 0.528 | 0.339 0.358 | 0. 524 | 0. 
Total C 
< 2 
Total N 12 1.08 0. 88 0.79 | 0. 57 0.58 
62.7 | 45.51 | 67.8 42.2 


Inorganic C 


63.6 42.1 
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In every case the total carbon and nitrogen eliminated per hour is less 
during sleep than while awake, while the factor © x is higher during sleep 
than waking. The inorganic carbon is less per hour during sleep, and 
the factor °°". shows marked regularity. 

Fr. Tangl, in Arch. f. Anat. u. Physiol., 1899, has shown that in the 
dog the factor £ is the same both at rest and at work, but that diet 
makes a difference. He found that on fat diet £ was 0.691, while on 
a carbohydrate diet it was 0.944. 

As the factor & under normal conditions is constant within narrow 
limits, and is unaffected by rest or exercise, it follows that any great 
deviation from normal must be the result of some pathological condi- 
tion. When the factor ¢ is high the patient may be on a carbohydrate 
diet, or he may be assimilating his carbohydrates and not assimilating 
his fats and proteids in proportion, or vice versa ; if his factor is low he 
is either on a proteid fat diet or he is not assimilating his carbohy- 
drates. There is also a possibility as to the condition of the blood 
making a variation in the factor. The carbon in acid carbonate com- 
bination is eliminated by the lungs with the formation of carbonate, 
and, therefore, the alkalinity of the blood must have an effect upon the 
carbon elimination. Waller, Arch. Exper. Path. u. Pharm. Bd. vii., 
found that in rabbits poisoned with HCl there was only from two to 
three volumes carbon dioxide in the blood. Geppert and Zuntz observed 
that the alkalinity of the blood in rabbits was diminished by the acid 
formed during tetanic convulsions, and at the same time the carbon 
dioxide of the blood was decreased. During diabetic coma the alkali 
of the blood is in part neutralized by the §-oxybutyric acid. 

Minkowski found only 3.3 volumes of CO, per cent. in the blood of 
a patient suffering from diabetic coma. A diminished alkalinity of the 
blood causes a greater elimination of CO, of the lungs, and consequently 
a reduced elimination by the urine. An examination of the condition 
of the stomach in relation to the factor = showed no constant varia- 
tion; in a case of hyperacidity, with 84° free HCl, the factor S was 
1.5, while in cases where free HCI could not be detected in the stomach 
contents x ranged from 1.0 to 1.2. 

I have observed in gouty conditions that the factor ¢ n is very low; in 
the twenty-four hours prior to a very severe attack it was 0.58, and in 
the same patient when fairly free from pain the factor © w Was 0.63 ; in 

another case observed in the institution it was 0.61. From the results 
of several hundred urinary analyses in patients at the retreat and out- 
side, I have come to the conclusion that when the & factor is 0.7, or 
below, strong alkaline treatment is indicated. 
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CHSAREAN SECTION:! 


By CHAarLes Henry Dixon, M.D., 
LECTURER ON CLINICAL SURGERY IN THE MEDICAL DEPARTMENT OF THE WASHINGTON 
UNIVERSITY, ST, LOUIS. 


One of the most trying ordeals to which an obstetrician is exposed 
is deciding in a case of difficult labor whether one should persist in 
trying to deliver ‘‘ per vias naturales,” or resort to other measures. For 
this reason if no other, every case of Cxsarean section should be reported. 
In the last five years there has been an almost complete change in 
opinion as to this operation, which was formerly only resorted to after 
all other means had failed. 

The first case of Cxsarean section recorded was done by Jakob Nufer, 
of Switzerland, in 1498, who operated on his own wife, and the first 
case operated on by a physician was by Trautmann, of Wittenberg, in 
1610. These were both cases of deformed pelves. 


The case I present was one of deformed pelvis, funnel-shaped, in 
which the conjugate diameter was decidedly lessened. Mrs. G., aged 
twenty-seven years, born in the United States, married, primigravida, 
entered Bethesda Maternity Hospital May 28, 1900. Her family his- 
tory is negative. At the age of four years che had an acute illness, 
which was followed by a complete paralysis of the extremities. She 
lay in bed one year, and then gradually regained use of her arms and 
right leg, so that she was able to move about on crutches. The spinal 
deformity was then noticed, and gradually increased until she reached ma- 
turity. The menstrual function was established at the age of nineteen. 
It has always been painless, and occurring every four weeks and lasting 
seven days. She was married in 1898. Her last menstruation began 
September 1, 1898. During October, November, and December she 
had morning sickness and vomiting. In March she was confined to 
her bed with an attack of pneumonia, lasting nine weeks. She does 
not know when she first felt fetal movements. May 25th she had a few 
colicky pains, during which she passed a large quantity of clear, green- 
ish fluid, which had no odor. She believes it was passed by the rectum. 
After this her abdomen seemed less tense, and she felt more com- 
fortable. 

On examination she presents a marked scoliosis, the curvature 
being to the right. There is considerable rotation, with consequent 
deformity of the ribs. In addition, there is a moderate degree of 
kyphosis. The lower dorsal region is chiefly affected. Both legs are 
undeveloped, the left more than the right. There is talipes equinus of 
the left foot. On standing the weight is thrown on the right leg, 
owing to the shortening of the left one. Her heart and lungs are nega- 
tive. Her height is 5 feet, weight 110 pounds. On abdominal palpa- 
tion the small parts are felt to the front, the breech in the right 
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hypochondrium, the head in the left iliac fossa. ‘The fetal heart is 
heard in the lower left quadrant. The pelvic measurements are: cir- 
cumference, 75 cm. ; spines, 26 cm. ; crests, 28 cm.; trochanters, 25 
em.; right oblique, 20 cm. ; left oblique, 21 cm. ; external conjugate, 
16 cm. ; tubera ischia, 6 em. ; pubo coccyx, 8 em. 

The right ischiopubic ramus corresponds to the middle of the body, 
the left diverges, but the pubic arch is very narrow, and does not per- 
mit of palpation of the interior of the pelvis. On standing the left 
crest of the ilium is 8 cm. higher than the right. The pelvis is 
kypho-scoliotic, funnel-shaped, with a narrow outlet. Subtracting 
1.5 cm. from the pubo-coccyx measurement, the anterior posterior 
diameter of the outlet is found to be 6.5 em., the transverse 6 cm. 

The patient was seen by Dr. S. E. W. Saunders and A. Derivaux, 
in consultation, on May 29th. Czsarean section was advised and 
acceded to. In view of the history of the passage of a large quantity 
of fluid on May 25th, which was followed by a decrease in the size of 
the abdomen, and which was undoubtedly liquor amnii, it was deter- 
mined to operate as soon as possible in the interest of the child. 

Incision was made in the median line, and before opening the uterus 
it was lifted out of the abdominal cavity and pressure made about the 
neck with the hands; at this time, also, a hypodermic injection of 
aseptic ergot was given. The uterus was opened by longitudinal in- 
cision, first having protected the abdominal cavity with gauze; the 
fetus was removed feet first, cord clamped in two places, cut, and the 
child passed to an assistant. The placenta was removed as quickly as 
possible, and the cervix dilated, by which time the uterus was thoroughly 
contracted and the incision closed by three rows of sutures, loose twisted 
silk being used. Pressure about the cervix was kept up until the 
uterus was thoroughly contracted. The abdominal incision was closed 
in the usual manner. There were not more than eight ounces of blood 
lost during the whole operation. 

The child weighed six and one-quarter pounds. On the second day 
the child was placed to the breast. The lochia was scant throughout 
the puerperium, and ceased on the afternoon of the fifth day, but 
reappeared on the morning of the tenth, lasting but one day. 

On the sixteenth day some of the sutures were removed, and on the 
twenty-sixth day the patient was out of bed. On July 12th the fundus 
was found to be 6 cm. above the symphysis pubis on examination. It 
was apparently held suspended by adhesions to the abdominal wall. 
Involution was about complete. 

The temperature ranged from normal in the afternoon of the first 
day to 99.2° F. in the morning of the fourteenth day ; the pulse from 
70 in the afternoon of the first day to 88 in the afternoon of the 
eleventh day ; respiration from normal in the afternoon of the first day 
to 32 in the morning of the eighth day. 

In the spring of 1901 I had a letter from her saying her physician 
had informed her that she was pregnant, and she wanted to know 
what to do. I explained to her the choice between a premature labor 
and a Cesarean section, with the chance of having another live child ; 
she preferred waiting until full term and undergoing an operation a 
second time. 

In the early part of December, 1901, I had her enter the hospital, 
and, reckoning the time of maturity as nearly as possible—she was 
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nursing her first baby-at the time she conceived, and had no idea when 
she first felt fetal movements—had her prepared for operation on 
December 27th. The mother and husband had requested at this time 
that she be made sterile; at the former operation the question had not 
arisen. 

The incision was made at the site of the first operation, and on cut- 
ting through the peritoneum but few adhesions were found. The line 
showing the uterine incision was quite marked, but there was appar- 
ently no thinning of the walls and no bulging or tendency to hernia. 
Some of the sutures were intact, with little or no change in their 
structure. Ergot (aseptic) was given severa] times hypodermically. 
Before closing the uterus the finger was inserted and the cervix well 
dilated. There was but little bleeding. No difficulty in removing 
the child or the placenta. The uterus was closed with several inter- 
rupted sutures, loose twisted silk again being used, and the peri- 
toneal covering approximated with fine continuous silk suture. To 
render the mother sterile, the tubes were ligated, each in two places, 
divided, and all ends covered with the peritoneum, so there would be 
no possibility of a restoration of the canal. The abdominal wound was 
closed in the usual manner. There was a slight vaginal discharge for 
three days following the operation. There was only a slight elevation 
of temperature, 99.2° F., on the second day. In three weeks the 
stitches were removed, and in twenty-four days mother and child left 
the hospital. The child weighed six pounds. 


The indications for Cesarean section are either absolute or relative : 
the first when there is no other alternative and delivery ‘‘ per naturales” 


is impossible, and relative when there is a choice between this and other 
procedures. The absolute indications are when the conjugate diameter 
is 7 em. and less and child living, and diameter 4.5 cm. or less and 
child dead; when long growths exist, obstructing the outlet, tumors, 
pelvic and uterine, which cannot be removed at the time; extreme 
atresia of the genital tract, congenital or acquired; ruptured uterus, 
sudden maternal death, and carcinomatous degeneration of the cervix 
or vagina. 

Relative when Czsarean section enters into competition as an alter- 
native to craniotomy or symphysiotomy, in the interest of the child when 
there is a moderate degree of contraction, forceps on a movable head 
and version abandoned, if the head shows no signs of moulding and 
descent after one hour of the second stage of labor, rigidity of the 
cervix extending as high as Bandl’s ring. 

The two operations in vogue are the classical Singer and the Porro. 

The Porro operation is indicated when infection of the uterus has 
taken place, extensive adhesions of the vagina preventing discharge of 
the lochia, in carcinoma of the cervix, although in this condition pan- 
hysterectomy is undoubtedly the operation indicated, atonia uteri, dan- 
gerous hemorrhage, rupture of the uterus when suturing is impossible, 
myoma blocking the pelvis, bilateral ovarian tumors, and when sterility 


326 DIXON: CHSAREAN SECTION. 


is required. Leopold considers gonorrhceal infection and serious cardiac 
or nephritic disease as indications for the Porro operations. 

The Singer or classical operation is performed as follows: The 
abdominal incision is made in the median line, and the peritoneal cavity 
opened as in all abdominal operations, all adhesions carefully ligated 
and freed, the uterus lifted out of the cavity, and the parts well pro- 
tected by gauze. Uterine contractions should now be induced, if they 
are not already present, either by manipulation or hypodermic injection 
of aseptic ergot, or both. Location of the placenta made, if possible, and 
incision in the uterus carefully made after the uterine arteries are well 
under control, either by an assistant firmly grasping the uterus as low 
down as possible, encircling it with the hands, or encompassing it: with 
an elastic ligature, which procedure is not as good as controlling 
the arteries by hand, as uterine atony may follow. The incision is 
made large enough to deliver the child, and down to the membranes. 
The membranes opened, child delivered at once perfectly by grasping 
the feet, clamping the cord with two forceps, cutting between, passing 
the child to an assistant, and removing the placenta as soon as pos- 
sible; dilating the cervix, if necessary, by passing the fingers into the 
cavity; suturing the uterus with material that will not tear the tissue 
or be too readily absorbed ; passing the stitches to but not through the 
decidua; the peritoneal covering is then approximated with a fine 
continuous suture; the omentum brought down, covering the uterus 
as far as possible. It is undoubtedly better surgery to place the omen- 
tum back of the uterus, as adhesions when in front may take place, 
and intestinal strangulation may arise ; some advocate placing it thus, 
so that if any leakage occurs it can the more readily be taken care of. 
The abdominal incision is closed in the usual manner. If there has 
been any soiling of the peritoneum with blood and amnion it should be 
thoroughly cleansed with normal salt solution, otherwise the parts are 
merely wiped with dry gauze. Some leave the uterus in the abdominal 
cavity, but hemorrhage is not so easily controlled or the adjacent 
parts as thoroughly protected. In suturing the uterus plain sterile 
catgut should not be used, as there is danger of hernia due to too 
early absorption. Sippel advocates catgut in preference to silk, because 
the latter acts through the capillaries upon the intra-uterine fluid, and 
may thus carry germs to the outer surface. McDearmid, in speaking of 
the modifications, says Miiller’s method of first turning out the uterus 
is open to the objections that are attached to a long abdominal incision, 
great exposure of viscera, and enormous cicatrix, which increases the 
liability to ventral hernia, while the uterus is not even then always 
removable. I think his objections are more than overbalanced by the 
advantages of having the uterus out of the cavity. The liability to 
ventral hernia is not so great, as the abdominal incision is usually 
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higher, and danger, as a rule, is when the incision is low, for then there 
is more pressure. The vagina should always be thoroughly douched 
and scrubbed. 

The incision in the uterus may be done in several ways: Cohenstein 
recommends it to be made on the posterior surface; Kehrer on the 
anterior surface, also in transverse lower segment ; Singer, longitudinal 
middle third; Fritsch, transverse fundal; Miiller-Caruso suggested 
fundal; Bar, longitudinal from fundus to Bandl’s ring. 

Fritsch claims delivery of the child is much easier, less dangerous to 
subsequent hernia, hemorrhage less, sutures more easily applied, less 
danger of leakage, also not so apt to wound the placenta. Braun and 
Everke oppose these views and claim intestinal adhesions are more fre- 
quent, while others say uterine atony is more likely to follow this in- 
cision. The Bar incision is undoubtedly the one most frequently used. 
In making the incision, the wounding of the placenta should be avoided 
if possible. Olshausen lays great importance on locating the site of the 
placenta. 

When the question of sterility enters into the question of the kind of 
operation, the modified Singer is preferred to the Porro. The mere 
ligation of the tubes for sterility is not absolutely certain, as restitution 
of the canal is possible. Krossmann suggests dividing the tubes with 
the thermocautery. Braun suggests resection of a portion of the tube 
and covering divided ends with the peritoneum. Neumann divides the 
tubes close to its insertion, and excises a V portion of the uterus in 
which is located the interstitial part of the tube. 

The advantage of the operation done on this case, of ligating, cut- 
ting, and covering the divided ends of the tubes with peritoneum, lies 
in the fact that not only does it render the woman sterile, is easily 
and quickly performed, and does not create any of the nervous disturb- 
ances which so often follow the removal of the ovaries, but also at a 
future time restoration of the canal by plastic operation can be taken 
into consideration if so desired. 

The advantages of the Singer over the Porro are not only in its being 
the easier and quicker, and, therefore, of less risk to the mother, but it 
does not interfere with menstruation or destroy the sexuality of the 
woman, does not destroy the sexual feeling which is so great a cause 
of marital unhappiness, nor is it followed by the nervous symptoms of 
the menopause which may follow the Porro. Daland gives the mor- 
tality of the Singer method at 8 per cent., that of the Porro at 37 
per cent. 

There are three points to be taken into consideration in the question 
of making the mother sterile. First, the desire of the mother and hus- 
band. Second, the good of society at large, as in the criminal. Lastly, 
the child, when the mother is suffering from a disease which there is a 
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probability of being transmitted. In the last two cases it should be 
the operator’s duty to induce sterility 

As early as 1892, Ford, of St Louis, and later J. Palmer Dudley, of 
New York, and G. M. Boyd held that Cesarean section and the Porro 
operation are not only justifiable, but in reality indicated in complete 
and central ectopic implantation of the placenta. 

Boyd says later: ‘‘ Cesarean section is so frequently performed and 
with so low a mortality that the day, he believes, is not far off, if it 
does not already exist, when, for the child’s interest, it will be elected 
in some cases over high forceps, version, induction of premature labor, 
and symphysiotomy.” 

Reynolds advocates C.esarean section in all cases in which a mechan- 
ical obstacle renders the delivery of an otherwise healthy woman by the 
usual obstetrical operations more than ordinarily difficult and danger- 
ous. Zinke says Cesarean section and the Porro operation are per- 
fectly legitimate and elective procedures in all cases of placenta previa, 
central and complete, and especially when the patient is a primipara, 
when the os is closed and the cervix unabridged, when hemorrhage is 
profuse and cannot be controlled by tampons, and when separation of 
the placenta around the internal os is difficult or impossible. 

The statistics of ten cases of Czesarean section for placenta centralis 
show that seven mothers and six children lived. Ehrenfoest makes 
the mortality in the children greater, adding the case of a child which 
died ten hours after the operation, due to imperfect closure of the fora- 
men. Botallo adds one which died on the tenth day, which he does not 
admit as a successful operation. He opposes, and I think justly, the 
operation for this condition. 

Gillette advocates the Singer operation in cases of placenta centralis, 
and the Porro operation when much blood has already been lost. 

Reynolds says when the mother’s vitality has been seriously lowered 
by septic infection or prolonged labor, craniotomy is to be preferred 
to Cesarean section. If the life of the mother only is to be taken into 
consideration, craniotomy should be performed, according to Bret- 
schneider. He cites 132 cases with a mortality of ni/. 

The reports of Leopold, Pinard, Zweifel, Olshausen, and others show 
that Czsarean section is less dangerous than craniotomy. Pinard 
declares that craniotomy on a living child should never be performed. 
There are several stand-points from which craniotomy should be re- 
garded in comparing it with Cesarean section: the religious, whether 
the child should be sacrificed, the sentimental, the humanitarian, and 
the sociologic. Then, again, can we tell what the condition of the 
child will be? What if the child by Cesarean section should be a 
monster, an idiot, or deformed? In Prague an anencephalie monster 
was delivered by Cesarean section. Then, again, the station of life, 
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the rich, the poor. When Napoleon was asked concerning a tedious 
labor of the Empress Marie Louise, he said, ‘‘ Treat her as you would 
a shopkeeper’s wife in the Rue St. Denis, but if one must be sacrificed, 
save the mother.” 

Who is to decide these questions, the physician, the family, society at 
large, or who? Let the moralist answer. 

The operation suggests itself at two periods : early in pregnancy, when 
a prognosis of a difficult or obstructed labor is made, and at labor, when 
it is difficult or obstructed. In the first case, the question is whether to 
allow the woman to go to term and operate, or to induce premature 
labor. In the second case several questions present themselves. Can 
the woman be delivered of a living child should craniotomy be per- 
formed? Is the woman in good condition? Is the child in good con- 
dition ? 

The operation should be doue as near the end of gestation as possible. 
The importance of an early operation before any intra-uterine manipu- 
lation and lowered vitality from prolonged labor exists cannot be too 
earnestly insisted on. The high mortality is due, to a great extent, in 
putting off the operation until all other means have been exhausted. 

Freund agrees with Olshausen, that the scope of Cesarean section 
should be widened to include many cases of eclampsia and contracted 
pelvis in which perforation otherwise would have been performed. In 
some cases a combination of circumstances, rather than a single abnor- 
mality, render Cesarean section necessary. Olshausen advocates Czesa- 
rean section in serious cases of eclampsia coming on before the onset of 
labor. Himmel recommends it when the uterus is inactive, cervix 
undilated, and the mother’s condition so urgent that time cannot be 
lost. He cites forty cases—mortality : maternal, 51.3 per cent.; foetal, 
43.9 per cent. 

Loewenstein advocates it when the condition of the mother is 
hopeless, the child living, and quick delivery in any other way is 
hopeless. 

Lately there have been a number of Cesarean sections reported, 
being performed on account of ventral fixation. This operation (ven- 
tral fixation) cannot be too quickly or too urgently opposed ; there is 
not only danger of intestinal trouble arising, but under no consideration 
should it be countenanced during a child-bearing period. 

Numa Pompilius is said to have enacted a law requiring all women 
who should be pregnant to be delivered of the child before burial. 
Anton Prokiss states that Czesarean section done after death gives very 
poor results, while those done in the moribund have almost always re- 
sulted in saving the child. There is one case on record when Cesarean 
section was performed twenty-four hours after maternal death and 
the child delivered alive. In Austria it is forbidden to bury a woman 
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dying in the second half of pregnancy without first performing Czsa- 
rean section. 

In comparing Cesarean section with symphysiotomy, Burnes, at the 
Amsterdam International Congress, in 1899, gives the mortality from 
3 per cent. to 7 per cent. lower, and convalescence is decidedly more 
rapid than is symphysiotomy. 

Cesarean section has been performed twice several times. Boyd 
reports a case operated upon three times, the last two operations being 
done by himself. Michaeles, Oettler, and N. Charles, of Liege, have 
each operated four times on one case. Webster reports a case of 
Cesarean section on a child thirteen years of age. 


A CLINICAL LECTURE ON THE RADICAL CURE OF INGUINAL 
HERNIA, AND ON A CASE OF ANAL FISTULA, 
WITH REMARKS ON ANAESTHESIA. 


By L. RopMAn, M.D., 
PROFESSOR OF SURGERY IN THE MEDICO-CHIRURGICAL COLLEGE, PHILADELPHIA, AND 
PROFESSOR OF SURGERY AND CLINICAL SURGERY IN THE WOMAN’S MEDICAL 
COLLEGE OF PENNSYLVANIA. 


Tats boy, colored, aged elevén years, has a reducible hernia on the 


right side. He has with it a marked phimosis. Trusses have been 
tried, and have not influenced the hernia at all. Therefore, I take it 
that we are more than justified in doing a radical cure operation. Such 
operations in children were formerly not looked upon favorably on 
account of the difficulty of keeping the wound aseptic; but these dis- 
advantages were overrated, and undoubtedly some of the very. best 
results that we now get are in children. Dr. Coley, of the New York 
Hospital for the Ruptured and Crippled, demonstrated this several 
years ago, so we do not now hesitate to operate on children when a cure 
has not been effected by means of a truss. 

Naturally, the question will come up as to how much this extreme 
degree of phimosis has influenced the hernia. Of course, it is impos- 
sible to say definitely, but the chances are that it has had much to do 
with it, because phimosis is one of the principal causes of hernia in 
children. Then, again, those of you who heard my didactic lectures 
on hernia, naturally may think that this might be some developmental 
error, being upon the right side, where developmental faults are most 
likely to occur. In truth, this may prove to be what is so common, a 
congenital hernia on the right side, due to the vaginal process of the 
peritoneum which passes down the inguinal canal remaining patent. 
The testicle at the time of its descent passes through the inguinal canal 
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and ring before reaching the bottom of the scrotum. The lower por- 
tion of the peritoneum thus drawn through the canal becomes later on 
the tunica vaginalis of the testis. That portion between the external 
and internal rings in normal cases becomes obliterated. When this 
obliteration does not take place the canal remains patent and a portion 
of intestine may slip into the opening, traverse the canal, becoming 
what is called a congenital hernia. 

It is impossible to tell until the hernia has been cut down upon 
whether or not it is of the congenital variety. A man well advanced 
in years may develop a congenital hernia, but the conditions leading 
to the hernia are congenital, not the hernia itself. 

I would be glad to explain the several varieties of hernia from an 
anatomical stand-point, but I have not the time, as the patient is now 
under the anesthetic. 

We shall perform in this case the operation that we prefer, namely, 
the Bassini operation. The incision should be begun just inside the 
anterior superior spinous process of the ilium one-half inch above 
Poupart’s ligament and carried well down to the external abdominal 
ring. There is no advantage in a small incision in doing Bassini’s 
operation. In the subcutaneous tissue we encounter several large veins, 
and these we clamp before cutting, so as to minimize hemorrhage. 

We have now exposed the aponeurosis of the external oblique 
muscle well down to and slightly below the external abdominal ring. 
I now introduce the grooved director beneath the aponeurosis and lay 
it open as far up and slightly beyond the internal abdominal ring. I 
frequently cut without the grooved director as a guide, but would not 
advise you to do this until you have done many Bassini operations. 

I could never understand why Treves speaks of the grooved director 
as ‘‘that most dangerous instrument.” I think it one of the safest 
instruments we have. Having split the aponeurosis of the muscle, we 
dissect it above until we see clearly the margin of the rectus muscle. 
We dissect the lower flap downward until we approach the deep shelv- 
ing of Poupart’s ligament. We next isolate the sac and cord en masse. 
The cord is usually found behind the sac. Having now isolated sac 
and cord en masse from the surrounding tissues, it becomes necessary to 
separate sac from cord. 

As I rather anticipated, this is one of those congenital hernie. 
They are always more or less tedious to operate upon, as I have said, for 
it becomes necessary to make a sac. In a child of this age we must use 
great care in separating the small vas deferens from the sac. In the 
adult it is large, hard, and stands out like a whip-cord, and is easily 
detected. Those of you who are near can see the very small vas 
deferens. In making the blind dissection at this stage of the operation 
[ know of no better instrument than a pair of curved scissors. Re- 
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member your anatomy always, and do not imagine, as some have done, 
that the cord is inside of the sac in a congenital hernia. Such a 
condition of things is impossible. The cord never is and cannot be 
inside of the sac. I find it difficult for students to understand this, 
and yet it is simple enough. The testicle is behind the peritoneum, 
and when it descends keeps behind it always. I was once amused to 
see a professor of surgery at a Bassini operation vainly look for the 
cord inside the sac of a congenital hernia. He was two and a half 
hours in finding the cord, because he did not look for it in the right 
place. 

The sac having been isolated from the cord up to the internal ring, 
it is pulled upon, twisted, and ligated. It is then cut, and a tunica 
vaginalis is made from the lower end of the sac. The sac should never 
be ligated until it is first opened. One can never be positive that the 
sac is empty unless this is done. A number of mistakes have resulted 
with different operators from failure to do this. You can look into the 
sac now and see that it is entirely empty. 

Now, gentlemen, many operators differ at this point. The manage- 
ment of the sac is perhaps one of the most important steps in a hernia 
operation. The first operations for the radical cure of hernia simply 
contemplated the high ligation of the sac. Then others advocated twist- 
ing of the sac so as to bring the peritoneum lower down. This, un- 
doubtedly, was a step in advance of high ligation. Then Macewen 
anchored the sac at the internal ring, making, as he called it, a living 
stopper to the internal ring. Afterward, Kocher, of Berne, transfixed 
the muscle, brought the sac out and laid it down upon the aponeurosis 
of the external oblique. Bassini removes the sac entirely. 

Having disposed of the sac, we now begin the suturing and trans- 
plantation of the cord, first advocated and popularized by Bassini. 
Halsted, of Johns Hopkins, soon afterward also insisted upon trans- 
plantation of the cord. The vast majority of surgeons all over the 
world at the present time believe this a judicious step. Some, however, 
do not. To be perfectly candid, I should have to say that there is a 
growing tendency not to transplant the cord. Yet, as I have said, the 
vast majority still believe it the safer plan. 

The first suture is placed through the internal oblique muscle, or, 
rather, the conjoined tendon near the edge of the rectus muscle, and 
before placing it, of course, one should feel for the pulsation of the 
deep epigastric vessel, as it would not be a pleasant thing to puncture 
it. The choice of suture material is also of the utmost importance. 
Bassini used silk and had the best of results with it. Others prefer 
absorbable sutures, such as the kangaroo tendon or chromicized gut, 
because they abide sufficiently long in the tissues to do the necessary 
work of suture material and then pass away. At the Johns Hopkins 
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Hospital, Halsted and his excellent coworkers generally prefer silver 
wire in herniotomy. Absorbable sutures have the greater number of 
advocates beyond any doubt. I, myself, generally employ the absorb- 
able suture, either kangaroo tendon or chromicized gut, though I not 
infrequently use silk and silver wire. The disadvantage in the metallic 
and silk sutures is that they do not always remain as harmless tenants 
in the tissues, but cause irritation, and may in time be extruded. It is 
unpleasant to have a patient come back to you within six months or a 
year with a sinus resulting from the use of non-absorbable sutures. 
The frequency with which this occurs has, in my opinion, been over- 
rated by the partisans of absorbable sutures. I have used silk and silver 
wire in many herniotomies and have seen but one such case. Usually 
about five sutures should be placed below the cord. It is my practice 
also to place one above the cord, recognizing that this is a weak point, 
where recurrence is most likely to take place, and which therefore should 
be protected. I have followed this practice for at least five years, and 
have not, so far as I know, had a single recurrence after a hernia 
operation. Some surgeons have been content to use ordinary gut. 
This, in my judgment, is a great mistake, as it does not abide sufficiently 
long to ensure union hetween the muscle and tendon. You cannot 
expect firm union between such structures in Jess than a fortnight or 
three weeks, even in young patients with good reparative powers. 

We have now transplanted the cord, and, as you see, it rests upon a 
new bed entirely. It now becomes necessary to close the aponeurosis 
of the external oblique over the transplanted cord. This is best done, 
in my judgment, by continued suture of chromicized gut. The advantage 
in the continuous suture is that it is more rapidly applied, and, if 
properly placed, does not strangulate tissue. I now feel the cord 
below the external ring, and am certain that I have not interfered with 
its circulation. We now close the wound in the skin by the subcutic- 
ular stitch of silver wire. This avoids the danger of stitch abscesses, 
and we find that a large percentage, practically all of our cases, unite 
per primam. All considerations in radical cure operations should give 
way to the important one of primary union, as a larger percentage of 
cases will remain cured if suppuration doves not occur. The subcuticular 
stitch takes a little time, but the end justifies it. We now see the wound 
closed entirely by the subcutaneous suture without drainage. The silver 
wire is not tied, as you see. It will be removed at the end of a fort- 
night, and the line of incision will scarcely be seen. 

I show you the case operated upon two weeks ago. The silver wire 
has been removed and the line of incision is very dim. 

We will now perform another operation upon this child, namely, 
circumcision. It may be of interest for you to know at this point that 
phimosis is a common condition in the colored race. In a boy of this 
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age sutures are unnecessary ; therefore I shall bring this skin and mucous 
membrane closely together and maintain them in apposition with iodo- 
form gauze dressing. I have operated upon a number of boys in this 
way without suturing, and have had no reason to regret it. In chil- 
dren it is certainly better to use absorbable sutures if any are to be 
used, so as to avoid the necessity of removing them, which both 
frightens the child and causes pain. It has been many years since I 
have used sutures after circumcision in children. We will now apply 
a plaster-of-Paris dressing, so as to prevent infection of the hernia 
wound, It is an excellent plan, one that has for many years been car- 
ried out at the Hospital for the Ruptured and Crippled, in New York. 
Professor Halsted also uses the same dressing after breast operations. 

The next case is that of a man, aged fifty-five years, with the history 
of acute suppuration around the rectum. Such cases frequently occur 
after exposure to cold. The man gets into a perspiration, perhaps sits 
down on a cold stone. The more chronic cases are painless in nature, 
and in this respect resemble chronic abscesses elsewhere. All abscesses 
in this region should be opened very early, because there is a tendency 
for them to break into the rectum and cause anal fistula. 

This abscess has been opened and drained well for the last four or 
five days, and we hope there is no internal opening in the rectum; in 
other words, that it is a blind, external fistula. We will examine it 
carefully, lay it open, curette it thoroughly, and pack the wound if 
such is the case. If the fistula communicates with the rectum, it will 
then be necessary to cut the sphincter ani muscle, place it at rest, and 
facilitate healing. The chronicity of anal fistula is due to the fact that 
the parts are constantly in motion and cannot heal. There is little 
tendency on the part of anal fistula to heal spontaneously. In the 
chronic or tubercular varieties of ischiorectal abscess, it is necessary to 
act promptly, curette away all diseased tissue, and in this way prevent 
general infection and a prolonged drain on the patient. Time was, 
many years ago, when the surgeon hesitated to stop a drain of this 
kind in tubercular patients. In a case of consumption accompanied 
with anal fistula, it was thought better to let the fistula alone. This 
view is now held by only a few, the majority of surgeons believing that 
the safe thing is to stop the discharge as soon as possible. Such abscesses 
are treated exactly as non-tubercular ones. The same reasons which 
obtain in ordinary cases do so with much greater force in tubercular 
subjects, because they are less able to stand a prolonged suppuration 
than patients in better health. 

It may be asked if injections could cure anal fistula. Possibly, yes, 
in a very small percentage of cases, yet no one thinks of wasting time 
with such treatment. The operative treatment is very satisfactory. A 
few years ago it was advised that fistulous tracts be dissected out 
entirely, the wound brought together by sutures, the aim being to get 
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primary union. This is only attainable in a very few cases. It was 
an attempt at ideal surgery, for which there is little place. In small 
recent fistule in young subjects in good health such an attempt may 
be proper, but will rarely succeed. There is one point about which I 
would like to caution you, namely, finding the internal opening in com- 
plete anal fistule. The mistake is apt to be made of looking for the in- 
ternal opening too far up the gut. The point of the finger should just 
enter the anus. The sinus is then followed carefully down to the gut 
with a grooved director when it will usually, if there be an internal 
opening, pass into the rectum. The opening, I repeat, is nearly always 
within half an inch of the verge of the anus. There may be many ex- 
ternal openings, but there is rarely more than one internal opening. 

I digress long enough to point out that this patient is showing marked 
excitement from ether. You know that I have just taught you that 
such is the case with drunkards and athletes. In such cases the ether 
should be withdrawn for half a minute, the patient given plenty of air, 
and, as a rule, the excitement will cease. I would, moreover, impress 
upon you again that this is a dangerous state in ether anwthesia, and 
that the vapor should be withdrawn and not pushed, as so often 
happens. I have repeatedly seen the greatest excitement at once 
relieved by withdrawing the vapor and allowing the patient to breathe 
pure air for a half minute or a minute. My anesthetists have from 
time to time been impressed with this teaching, and all have admitted 
to me that they have seen nothing but good come of the practice. 
Struggling under either ether or chloroform is dangerous. It increases 
the intravascular tension and seriously interferes with both the action 
of the respiratory and heart centres. Ether, as you know, practically 
always kills through the respiration. It may in rare instances do so 
through the heart. Chloroform, generally killing through the respira- 
tion, may more frequently than ether kill through the heart. I 
decidedly dissent from the teaching of some who assert that chloroform 
invariably kills through the heart. The experiments of the Hydera- 
bad Commission were thorough and satisfying to the unprejudiced, 
and leave little room for doubt that the usual cause of death in chloro- 
form anesthesia is from paralysis of respiration. You may ask how 
this can be proven. It is done by what is called cross-circulation 
experiments. The blood from dog A would feed the brain of dog B, 
but not go to any other part of the second animal. A is then chloro- 
formed, and his blood passes into the brain of B, but not to his heart. 
Acting upon the brain alone of B, all the symptoms of chloroform 
narcosis were produced. Per contra, when the blood passes to the 
heart alone of B, none of the effects of chloroform are produced so 
long as the brain receives none of the vapor. 

In the rare cases of death through the heart during chloroform nar- 
cosis, the result is usually due to previous disease of the organ, such as 
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fatty degeneration, dilatation, myocarditis, valvular disease, but espe- 
cially myocardial disease. 

The state of excitement having subsided, the ether being better 

borne, we now return to the operation. With my finger in the rectum 
I will attempt to follow the sinus and detect an internal opening if one 
exists. The apparent escape of gas possibly indicates an internal opening. 
Sir Benjamin Brodie many years ago taught that the internal opening 
should be looked for with great care, and that an opening should not 
be made on account of one’s impatience. The internal opening must 
be found, otherwise relapse is reasonably certain. After patiently 
searching, I have found the internal opening and now bring out the 
end of the grooved director through the anus. It only remains to cut 
all superlying tissues with a sharp knife. The sphincter should be cut 
at right angles because there is less liability to puckering and scarring. 
Having laid open the main channel, it now becomes necessary to search 
for secondary or minor ones. They should all be laid open and made 
to communicate with the main channel. The sphincter, however, 
should not be cut in more than one place, as there may be too great 
relaxation, even incontinence of feces. Such a result in the beginning 
of your career may cost you a great deal in professional repute. 
' I do not know any disease which will require more careful surgery than 
fistule. Many relapse if not properly operated. Piles, on the contrary, 
rarely do so. Fistulz do relapse, because in the hurry or want of care, 
some little sinus has escaped detection, and not been laid freely open. 

The best dressing is iodoform gauze packing. The bowels are kept 
locked for seventy-two hours, possibly four or five days. There is 
here also a small internal pile. We will treat this as we generally 
prefer to do, by means of the ligature. The last case I operated was 
by the clamp and cautery. I do not, however, prefer this plan of 
treatment in the majority of instances. In very small internal piles, 
stretching the sphincter will effect a cure. Injection of carbolic acid 
is a most dangerous practice, and embolism may result and destroy life. 
If the injection method is practised the hypodermic syringe should be 
inserted well into the tumor and the solution carried well down into 
its centre. If the acid is introduced just beneath the mucous mem- 
brane, sloughing is likely. 

The only advantage of this method is the ability to treat patients on 
their feet, that is, without going to bed. I do not wish to condemn it 
altogether, as [ have myself practised it in a few well-selected cases 
where I had the best of reasons for doing so. It can be done without 
an anesthetic, and this itself will be enough in certain instances to call 
for its employment rather than the ligature, clamp, and cautery, either 
of which necessitates general anesthesia. Its field of usefulness, 
however, is limited, and I wish to state emphatically that it is more 
dangerous than any other treatment of internal piles. 


REVIEWS. 


MopERN Mepicine. By JuLius L. Sauinerr, M.D., Demonstrator of 
Clinical Medicine, Jefferson Medical College ; Chief of the Medical Clinic, 
Jefferson Medical College Hospital ; Attending Physician to the Phila- 
delphia Hospital ; and Freperick J. KALTEeYER, M.D., Assistant Dem- 
onstrator of Clinical Medicine, Jefferson Medical College; Hematologist 
to the Jefferson Medical College Hospital; Pathologist to the Lying-in 
Charity Hospital, Philadelphia; Assistant Pathologist to Philadelphia 
Hospital. Pp. 801. Philadelphia and London: W. B. Saunders & Co. 


THE aim of the authors has been to bring within the compass of a 
single volume not only clinical medicine but what they are pleased to 
term ‘‘ a number of specialties, such as physical diagnosis, bacteriology, 
the examination of the gastric contents, the urine, the blood, the feces, 
etc.,” for which the student is usually obliged to procure separate books. 
For this reason the first one hundred and seventy pages are occupied with 
an introduction proper, symptomatology and semeiology, which includes 
much that should be found in the next division—physical diagnosis— 
clinical bacteriology, and, finally, laboratory methods. Of this little 
need be said ; it is fairly complete and should be a good guide for the 
student, although we are of the opinion that he will still prefer his 
little buok for his pocket in the clinic or for his desk in the laboratory. 
Here as elsewhere some peculiarities of expression are found which 
obscure the interpretation, ‘‘ atmospheric pressure,” as in a pneumatic 
cabinet, decreases the pulse-rate. arefied air, as in mountain regions, 
on the contrary, increases the pulse-rate (p. 38). Again, we find such 
an important omission as a statement in reference to the changes in 
sphygmographic tracing which arise from the varying weights upon 
the artery when the Dudgeon instrument is employed (p. 43). The 
remainder of the volume is devoted to the consideration of the subjects 
grouped together to form internal medicine, and is divided as follows : 
Infectious diseases, diseases of the circulation, of the respiratory system, 
of the digestive tract, and of the kidneys, constitutional diseases, dis- 
eases of the blood and ductless glands, of the nervous system, and of 
the muscles, intoxications and sunstroke, and, finally, diseases due to 
animal parasites. Of the book this much can be said: it is systemat- 
ically developed and evenly written, and while there are no chapters of 
startling brilliancy there are none of painful inadequacy; the latter 
is much the less rare in the modern text-book. The claim of the 
authors that the main facts are considered from a modern and generally 
accepted stand-point is, to a remarkable degree, true. Yet instances 
can be pointed out where the opposite holds. In the section on sep- 
ticemia (page 283 et seq.) no mention is made of soluble silver, which 
is certainly modern and quite generally accepted. In so-called croupous 
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pneumonia (p. 237) the mechanical and minor problems receive atten- 
tion, while treatment based on its essential character—infection—is not 
presented. In various parts of the work the brilliant results obtained in 
internal antisepsis do not receive by any means adequate recognition. 
Often after an inadequate presentation of the treatment of a particular 
disease there comes out an involuntary admission of its inefficacy. For 
instance, in typhoid fever, after a brief exposition of the method of 
Currie-Jiirgensen, commonly known as Brand (p. 185), comes the curious 
admission: ‘‘ Management of convalescence—the process is long and 
tedious.” Nothing is said about the methods which treat both patient 
and disease and have produced such remarkable reductions in mortality. 
Of minor matters many might be criticised. Too frequent resort to 
opium or morphine in respiratory diseases when codeine is preferable and 
much more efficient; peculiar descriptions, as that of mountain fever 
(p. 290); singular classification, as that of infective endocarditis (p. 
327) into septic or pyzemic, typhoid, cerebral, cardiac or malarial type ; 
indiscriminate mingling of suffixes, morphia and morphin, atropia and 
atropin, when neither is correct if the Pharmacopeeia is the standard, for 
that gives morphine and atropine. 

The illustrations and tables are excellent, the type and binding 
satisfactory, and in the main the text has been well done, even if the 
size of the book necessitates condensation and may suggest the adjective 
“sketchy.” With minor defects corrected, with the present as a basis, 
an excellent text-book can be made. The greatest fault which we find 
lies in the inadequate treatment. In this respect the authors are in 
good company, for it is a defect of nearly every text-book which we 
have read in recent years. But with the wide-spread revival of interest 
in therapeutics, with the enormous increase of knowledge, both of old 
remedies and recent additions to our resources, the authors had the 
opportunity to make this the most useful of all works of its class. 
We trust that the next edition will show a careful sifting of therapeutic 
material rich in facts which are the most important for the alleviation 
of human suffering. R. W. W. 


THE PRACTICAL MEDICINE SERIES OF YEAR-BOOKS. Under the general 
editorial charge of Gustavus P. HEAD, M.D. Vol. III., The Eye, Nos-, 
and Throat. Edited by Casey A. Woop, C.M., M.D., ALBERT H. 
AnpDREws, M.D., and T. MELVILLE HarpIie, A.M., M.D. Chicago: The 
Year-book Publishers, 1901. 


Tue publishers of this series of year-books are to be heartily con- 
gratulated on the great practical value of the plan which they have 
pursued, 

The present little volume presents excellent abstracts of the most 
important current literature on those branches with which it deals. 
The various editors have performed their work in a most satisfactory 
manner, the abstracts, while short, containing the gist of those articles 
which they represent. 

The illustrations which accompany the text are hardly worthy of 
mention, and the book is inartistic in its whole get-up, both paper and 
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binding being cheap in quality. However, these books are necessarily 
ephemeral in their value, and their inexpensive price probably justifies 
the cheapness of their make-up. F. R. P. 


A TexT-BooK OF OBSTETRICS. By BARTON CooKE Hirst, M.D., Pro- 
fessor of Obstetrics in the University of Pennsylvania, etc. Third edition, 
8vo., pp. 873. Philadelphia and London: W. B. Saunders & Co., 1901. 


Tuts volume has been designed by its author as a text-book for 
students and a guide for physicians in active practice. It is one of the 
few text-books by one author now in common use. 

The arrangement of the volume is that usual in medical text-books. 
Anatomy, physiology, and embryology are briefly reviewed. Embryonal 
and fcetal circulation are described, but not as completely as in many 
works, and attention is not especially directed to the ready occurrence 
of partial asphyxiation of the blood through leakage in cardiac valves. 

An excellent discussion of the pathology of the placenta is given, a 
subject frequently neglected. 

The diagnosis of pregnancy is fully described, and a copious series of 
illustrations, showing abdominal tumors other than the pregnant abdo- 
men, is added. We question the value of these illustrations in a text- 
book, as the tendency in diagnosticating pregnancy is to make too rapid 
and superficial examination in each case. If the student or practi- 
tioner forms the idea that by the contour of the abdomen and the 
appearance of the abdominal tumor he can detect the presence or 
absence of pregnancy, he may be misled. Pregnancy complicated 
by abdominal tumor is not exceedingly rare, and the tendency would be 
to miss such a diagnosis were undue attention given to the shape of the 
abdomen. In discussing the pathology of pregnancy, stress is laid upon 
the kidney of pregnancy and upon nephritis. The toxemia of preg- 
nancy is not thought of special importance. The quantity of albumin 
is considered a guide for the induction of labor. Our experience has 
led us to rely more upon the quantity of urea and solids excreted, as 
shown by specific gravity and urea percentage than upon albumin. The 
most dangerous cases which we have seen are those in which the kidneys 
gave no warning until too late to materially influence the condition of 
the patient. The writer retains the term “ miscarriage,” and applies it 
to the expulsion of the product of conception after the placenta has 
been formed. This seems an unnecessary division and liable to create 
confusion, in view of the fact that patients rarely speak of abortion 
because of the criminal association often connected with the name, but 
almost invariably of miscarriage. 

The section upon Extra-uterine Pregnancy is full of interesting 
matter and illustrated abundantly. Some of the illustrations, however, 
are more pictorial than illustrative, because photographs of specimens 
without color and without the accentuation of important points by 
drawing are not always satisfactory. In operating for vail shestlan 
the writer employs drainage by both gauze and a glass tube. This is 
more practical than logical. If the operator’s technique is perfect, 
drainage is unnecessary. Unless gauze packing is employed to check 
oozing hemorrhage, its use as a drain may be justified by experience, 
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but not by theory. In our experience there is in these cases a consider- 
able oozing of blood and serum from the tissues about the sac of a rup- 
tured ectopic gestation, and we have employed drainage as much to 
check this oozing as to remove foreign matter fron the abdomen. 

The description of labor is graphically given and the usual phe- 
nomena of parturition are clearly described. The illustration which 
represents a bed ready for use during confinement is misleading, as the 
chair for the physician is so placed that the student cannot easily recon- 
cile this illustration with others, showing the protection of the pelvic 
floor and the management of the head during its escape. We fail to 
find a clear statement of the posture which the patient should take in a 
case of spontaneous or normal labor, nor do we find distinctly stated the 
necessity for cleansing the eyes and mouth immediately after the birth 
of the child. The nurse is advised to apply the obstetric binder 
sooner than seems to us prudent, in view of the danger of relaxation 
and possible hemorrhage. 

The writer expresses skepticism as to the value of ergot in promoting 
involution during the puerperal period. We agree with him if this be 
limited to considerable doses of ergot only, but small doses of ergot 
combined with tonic doses of strychnine have given us most excellent 
service in many cases when subinvolution might have been expected. 
We prefer a more careful technique in the management of the nipples 
during the puerperal period, using borated dressings with a retentive 
bandage in all cases in which the patient will allow such dressings. We 
have found it necessary to describe more definitely than does the writer 
the field of cleansing the genital organs during the puerperal period. 
His consideration of this subject is given in the section under the pre- 
ventive treatment of puerperal septic infection. 

In discussing the mechanism of labor, he adheres to the old usage of 
four distinct positions, and to the old view, which ascribes considerable 
importance to the contour of the pelvic walls in influencing anterior 
rotation. The evidence in favor of the pelvic floor as the most impor- 
tant agent in rotation has always seemed to us conclusive. 

Contracted pelves receive full consideration with abundant illus- 
trations. Schauta’s classification is adopted. In treatment, if the 
internal antero-posterior diameter is 9.5 cm., labor should be induced at 
the thirty-sixth week. If this diameter is reduced to between 7 and 
8 cm., labor is still to be induced at the same time, the operator trust- 
ing to forceps or version to deliver the patient. This is scarcely rea- 
sonable and not in accord with the most recent results in the treatment of 
labor in contracted pelves. The indication for the Cesarean operation has 
recently been advanced to 8} or 9 em., and if labor is to be induced in 
a pelvis as small or smaller than this, it should be done not later than 
the thirty-second week in the interests of the mother. Our present 
knowledge would indicate that the question of the induction of labor 
before the thirty-sixth week, or even at any time, should be left to the 
decision of the parents of the child. If they wish to throw the risk 
upon the child, then labor is to be induced ; but if the mother is willing 
to assume risk in a pelvis whose true conjugate is between 7 and 8 cm. 
the induction of fo should be declined. The author occasionally 
sanctions the application of the forceps above the brim of the pelvis, 
but is more distrustful of the performance of version. Our experience 
leads us to believe that without engagement the forceps should not be 
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applied, and that in cases where it is permissible to try one of the less 
radical operations, version is better than forceps. Our experience co- 
incides with the author’s in the value of Walcher’s position, but only 
in cases in which the head enters the pelvic brim and partly engages. 

Under the complications of labor are considered placenta previa and 
post-partum hemorrhage. This is again a reversal of the customary 
classification, but such liberty is permissible and forms an example of 
the constantly changing character of medical literature. In placenta 
previa, the writer speaks with delightful assurance of the success 
attending the use of the tampon accompanied by partial separation of 
the placenta with the fingers. For accidental separation of the placenta 
during pregnancy, he would empty the uterus as soon as possible. In 
post-partum hemorrhage the time-honored resources, ice and vinegar, 
are given prominent place. In our experience a hot douche and the 
intra-uterine tampon of iodoform gauze have proven most reliable. The 
author does not recommend the use of strychnine. We have found this 
drug superior to ergot in securing permanent contraction of the uterus. 

In discussing the use of forceps the time-honored limit of two hours 
for spontaneous expulsion is still accepted. While this may serve as 
a guide for those comparatively inexperienced, the better plan is to 
interfere so soon as the head has left the cervix and progress ceases. The 
author prefers celiohysterectomy to any other form of Ceesarean section. 
This is undoubtedly the more satisfactory operation for the operator, 
but if a patient distinctly elects to undergo a possible second operation 
this choice must be given. It is still a question whether the operator 
has the right, in ignorant and vicious patients illegitimately pregnant 
and sent to hospitals, to permanently prevent the power of reproduc- 
tion. While there can be no question that such is the desirable course - 
for the public good, it is possible that an operator might be seriously 
embarrassed with the charge that he had exceeded his rights and privi- 
leges in so important a decision. 

The volume closes with an account of the diseases of the newborn 
child. In the treatment of asphyxia, Schultze’s method is preferred, 
while the more simple and, in our experience, efficient method of fold- 
ing and unfolding the infant with the head lowest does not receive mention. 

As a whole, this book presents an interesting and clear statement of 
modern obstetric science in its application to practice. It is abundantly 
illustrated by reference to literature and pictorially. Whether in the 
practice of others the same results will follow the methods of treatment 
described, the experience of each reader must determine. The author 
is sanguine and positive in his statements, and some of his readers will 
not agree with his deductions or with his lines of reasoning; but all 
will admit the merit and value of the volume, and those interested in 
obstetrics will read and refer to it with pleasure and with profit. 


E. P. D. 


THE PRINCIPLES AND PRACTICE OF MEDICINE. DESIGNED FOR THE USE 
OF PRACTITIONERS AND STUDENTS OF MEDICINE. By WILLIAM OSLER; 
MD. Fourth edition New York: D. Appleton & Cov., 1901. 


A REVIEW of the last edition of Dr. Osler’s book seems hardly neces- 
siry in view of the fact that everyone knows from past experience with 
former editions that each one has been a most satisfactory and complete 
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exponent of the condition of the practice of medicine at the time of 
appearance. Since the third edition appeared, in 1898, some extremely 
important steps have been made in medicine, all of which, so far as we 
can see, have been incorporated in this recent edition. A few of these 
advances might be mentioned, most of them being pointed out in Dr. 
Osler’s preface. Since 1898 our knowledge of the etiology of dysen- 
tery, its various types, and their different dangers and sequele, have 
been more thoroughly studied. The characters of Shiga’s bacillus are 
still being carefully determined, and not only a method of carrying out 
the agglutination test, but also, which is more important, the production 
of an antitoxic serum have been already accomplished. In yellow 
fever great advance has been made, not only in the purely scientific 
study of the disease, but in its prevention in places where it is indigen- 
ous and its transmission to other points. The summary which Dr. 
Osler gives of the recent work done in connection with the contagion 
of yellow fever is, it is hardly necessary to say, fully up to date; and 
it is, indeed, remarkable in this particular section how Dr. Osler seems 
to have obtained in time for incorporation in his book the results of 
work that was only completed after the greater portion of his manuscript 
must have been in the hands of the printer. The same thoroughness is 
seen in the statements made regarding the so-called pneumonia antitoxin, 
which is certainly proven to be not an antitoxin. In the paragraph 
relating to immunity and the serum therapy of pneumonia, which is in 
itself very brief, he gives the data at hand with sufficient detail. 
Bubonic plague is also a disease in which so much work has lately been 
done that rearrangement was necessary, and in accomplishing this Dr. 
Osler has so condensed what he wished to say in regard to facts brought 
out since the third edition was published that the space occupied by the 
article is almost to a line exactly the same as that occupied in the former 
edition. This rearrangement of facts, without adding to the size of the 
text of the former edition, and without omitting mention of any impor- 
tant advances, is one of the most remarkable features of this new edition. 
A few only of the differences between the two editions have been men- 
tioned, yet all through the book one sees small alterations which cause 
the volume to contain descriptions of all the main features of the vari- 
ous diseases from the most recent view-point. 

The reason for the continued popularity of Dr. Osler’s Practice of 
Medicine is not far to seek. There is through the whole book evidence 
of careful thought as to the matter to be presented and the manner in 
which it is stated, while one is impressed constantly with the thorough 
medical honesty of the author. The fairness of presentation of the 
subjects and the completeness of the discussion of each disease are 
undoubtedly the main causes for the continued popularity of the work. 

F. A. P. 


A MANUAL OF THE PRACTICE OF MEDICINE. By GeorGE Ror LocK- 
woop, M.D., Attending Physician to Bellevue Hospital, New York. 
Second edition, revised. 847 pages, with 103 illustrations, many of them 
in colors. Philadelphia and London: W. B. Saunders & Co., 1901. 


In its second edition this manual is much larger than it was in the 
first. Many portions have been rewritten, especially those dealing with 
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malaria and certain diseases of the digestive system —gastritis, dilatation 
of the stomach, gastric atony, ulcer of the stomach, gastric neuroses, 
enteritis, colitis, etc., and some new subjects have been introduced, of 
which bubonic plague, gastroptosis, gastric analysis, and Reichmann’s 
disease may be mentioned. While some may question the utility of 
such books, it must appear evident that in the present state of medical 
education, especially in view of the increase of the system of compul- 
sory recitations, a good manual is of much service to junior students. 
Of the many manuals on the subject, Lockwood's is one of the best. 
In the main, it is accurate ; its subject-matter is arranged after the 
classification of Osler, and it contains but little obsolete matter. As a 
preliminary to the study of the more extended and complete text books, 
it may be recommended to junior students for use under the guidance 
of a competent instructor. A. 0. J. K. 


Srmon’s CLINICAL DraGnosis. A MANUAL OF CLINICAL DIAGNOSIS BY 
MEANS OF MICROSCOPICAL AND CHEMICAL METHODS, FOR STUDENTS, 
HosPiTAL PHYSICIANS, AND PRACTITIONERS. By CHARLES E. Simon, 
M.D. Fourth edition, revised. Illustrated. Philadelphia and New York : 
Lea Brothers & Co. 


Tue task of the reviewer is rendered at once easy and more difficult 
by the fact that the book has met with almost unexampled popular 
success. Dr. Simon’s text-book appeared at the psychical moment. 
The medical profession had been prepared by von Jaksch’s work on 
the same subject, and yet that work did not appear to be absolutely 
adapted to American needs. Dr. Simon’s book, however, seemed to 
meet the requirements perfectly ; it was scientific in tone, and yet suffi- 
ciently elementary to enable its user to understand not only what he 
was doing, but why he was doing it, and it was and is sufficiently thor- 
ough to give not only the details of the various clinical investigations, 
but also their rationale and significance. Moreover, it includes valu- 
able discussions upon such important subjects as albuminuria, glyco- 
suria, and a host of kindred subjects, all within the scope of the clinical 
diagnostician. Not the least important feature of a medical text-book 
is the style in which it is written. It has not been our good fortune 
to read a book on this subject—and we are familiar with many— 
in which the style adds so much to the matter as in the present volume. 
There is, perhaps, nothing more difficult in literary composition than 
the accurate and clear description of a scientific method. So many of 
the procedures seem to come almost at once, and to be inextrica- 
bly combined with one another, that it is almost impossible to give 
a clear, consecutive, and satisfactory account. And yet Dr. Simon has 
accomplished this nearly impossible feat perhaps one hundred times or 
more in reference to some of the most complicated and difficult of the 
laboratory methods. There will of necessity be a difference of taste 
regarding what should be selected to comprise such a book. There is 
no question that it could readily have been made twice as large as it is, 
and yet not have covered the field entirely. In fact, the enormous 
amount of work that has been done on this subject, properly abstracted, 
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would fill a system rather than a volume. It might have been advisa- 
ble to introduce a brief discussion of Talqvist’s method of estimating 
hemoglobin. The Widal reaction is given a rather scant description 
when one considers its extraordinary importance in the diagnosis or 
exclusion of typhoid fever. No mention is made of the confusion which 
may exist between infection with the paratyphoid and the true typhoid 
bacillus; nor is mention made of the alleged fact that in cases of jaun- 
dice the blood gives a typhoid reaction. We think it would be well 
to mention some of the extensive experiments that have been made 
upon the serum reaction of the tubercle bacillus and the fact that 
agglutination of the pneumococcus has also been obtained. The 
description of the introduction of the stomach-tube and the withdrawal 
of the stomach contents is careful and accurate. It might have 
been mentioned that very frequently the withdrawal of the contents 
is greatly facilitated by having the patient lie down. Dr. Simon 
is unqualifiedly in favor of Topfer’s test for free hydrochloric acid. 
Other investigators are by no means so positive, and it might have 
been well to suggest that on this subject there is considerable dif- 
ference of opinion. Of course, as the clinical results are chiefly 
comparative, it makes really very little difference what method is 
employed so that it gives fairly constant results. The description of 
the examination of the feces is perhaps less satisfactory than other parts 
of the book. It is a subject that is generally shirked by investigators. 
Presumably the most important constituent from the stand-point of 
diagnosis is the fat and its derivatives. We could have wished a more 
accurate method for its estimation. Nothing is said concerning the 
investigations of Schmidt upon the early and late fermentation of the 
feces and its significance, although this is a very easy method to 
rm pd and Schmidt occupies a sufficiently distinguished place in clin- 
ical medicine to render his statements worthy of consideration. In the 
section on the urine Dr. Simon is thoroughly at home. It is one of the 
most satisfactory and thorough articles that has ever been written on this 
subject. Not the least valuable and interesting part of the book are the 
brief chapters appended upon transudate and exudate, the examination 
of cystic contents, of the cerebro-spinal fluid, and of the secretion of the 
sexual organs. 

In conclusion, it gives us pleasure cordially to recommend the book as 
the best extant on this subject. 


Sypuitis: A Sympostum. New York: E. B. Treat & Co., 1902. 


Turis little volume presents in a compact form the contributions of 
seventeen well-known syphilographers. They were originally written 
for the International Medical Magazine, and, as the writers are all well 
known in their special line, the articles are all of some value. It is, 
moreover, interesting to have in a handy form the latest expressions of 
opinion concerning the subject from so many writers, each of whom 


treats the subject as he sees it in his own special line of work. 
H. M. C, 
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On the Stokes-Adams Syndrome.—JAQuet (Deutsches Archiv fiir klin- 
ische Medicin, 1902, 1xxii., 77) enters into the history and literature con- 
cerning these interesting manifestations in connection with the report of 
an extremely interesting case of bradycardia, with epileptiform attacks, oc- 
curring in a young man, thirty years of age. The patient died in one of these 
attacks. The autopsy showed no evidence of arterio-sclerosis, no changes in 
the medulla, but a well-marked fragmentation of the heart muscle of the left 
ventricle and papillary muscles. The author inclines to the belief that 
neither the view of Stokes, who regarded the condition as due to a fatty de- 
generation of the heart-muscle, nor that of Charcot, who believed it to follow 
changes in the medulla oblongata, nor yet that of Huchard, who regards the 
condition as the result of arterio-sclerosis of the coronary vessels, can hold 
in all cases. The observations of Dehio render it extremely probable that 
the cause of the slowing of the pulse is not central, but lies in the heart wall 
itself. Jaquet is inclined to lay great stress upon vasomotor spasm as a 
cause of the condition, and calls attention to the similarity between these 
manifestations and those of intermittent claudication. 

The author believes that Huchard goes too far in including under Stokes- 
Adams disease cases which show transient attacks of bradycardia from time 
to time without other symptoms. Properly speaking, only cases with slow 
pulse and syncopal or epileptiform attacks should be included under this 
heading. 

In all such cases the danger of sudden death in an attack should be borne 
in mind, even where no apparent vascular changes are to be made out. Ja- 
quet believes that in view of the lack of uniformity in clinical manifestations, 
as well as from a pathological and pathogenic point of view, it is inadvisable 
to speak of this condition as a disease. For the present we must regard it 
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as a symptom complex or asyndrome. It is, however, not impossible that 
in the future we may be able to discover some uniform cause for this mani- 
festation. 


Gonorrheal Arthritis. --MARKHEIM (Deutsches Archiv fiir klinische Med- 
icin, 1902, Ixxii., 186) reviews 52 cases of gonorrheeal arthritis occurring dur- 
ing the last seven years in Eichhorst’s clinic. In only one case were cul- 
tures made from the joints, and in that instance the staphylococcus aureus 
was obtained. In three instances cultures were taken from the blood by 
Prochaska, in two of which gonococcus was obtained. In a third case 
staphylococci alone grew, although at autopsy gonococci were found in the 
excrescences upon the cardiac valves, the patient dying of ulcerative endo- 
carditis. The development of arthritis the author believes to depend upon 
especial characteristics of the gonococcus in given cases, certain observa- 
tions tending to show that a culture of gonococcus which has produced 
arthritis in one individual is especially likely to do so in another. The 
author’s observations lead her to concur in the well-known view that an in- 
dividual who has once had gonorrheeal arthritis is especially subject to sub- 
sequent attacks. This predisposition appears to be acquired as a result of 
the first attack of arthritis rather than dependent upon any especial charac- 
teristics of the individual. A previous acute articular rheumatism predis- 
poses to gonorrheeal arthritis, as does also, apparently, trauma. 

With regard to the time of onset of the joint symptoms, in only 17 could 
positive statements be obtained. Of these 1 developed in six days, 1 a week, 
2 two weeks, 6 three to five weeks, 3 two months, 1 patient six months, 
and 3 from four to seven months. In one instance the patient stated that 
infection had occurred twenty-four years before! 

As a rule more than one joint was affected, though commonly the infection 
began in one joint, appearing in the second only after the process had come 
to a standstill. Of the 52 cases but 18 were monarthritis, in 12 two joints 
were affected, in 11 three joints, in 7 four; in the others the process was a 
polyarthritis, affecting all the way up to eight joints. The joints affected 
with greatest frequency were the knees, thigh-joints, the shoulder, the radio- 
carpal joint, the elbow-joint, In but one instance was the joint opened— 
that a case in which ulcerative endocarditis occurred. In not one of the 
other cases was suppuration supposed to have occurred. The author believes 
that this is due to the fact that puncture was never attempted. In 10 
instances there was a marked effusion, with extensive edema of the peri- 
articular tissue. In all other cases the effusion and the periarticular swell- 
ings were slight or absent, the only symptoms being pains, spontaneous and 
on pressure, active and passive movements. This form was usually poly- 
arthritic. 

The duration was long, in but 2 cases less than five weeks; in 12 inside of 
two months; in 26 inside of four months; in 2 it lasted a year. The re- 
maining patients left the hospital before recovery. Various complications 
were observed: 4 times, endocarditis; 4 times, conjunctivitis; 3 times, iritis ; 
in 1 instance, sciatica. In only one instance was surgical treatment resorted 
to. Of these 52 cases 13 were discharged well. Complete ankylosis fol- 
lowed in five cases, in 7 there was a certain stiffness and limitation of move- 
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ment, and in all the other cases at the time of discharge there was still a 
slight swelling or tenderness on forced movements. The author believes the 
results to have been particularly good, and attributed this to the abstention 
from surgical treatment. 

[In this conclusion the reviewer cannot concur. Modern experience has 
emphasized the importance of aspiration, bacteriological examination of the 
joint fluid, and surgical operation in many of these cases. Early surgical 
treatment in joints from which gonococci or pyogenic cocci are obtained on 
culture will probably save many joints.—W. 8. T.] 

Pressure in Pleural Effusions.—Barp (Revue de Médecine, 1902, xxii., 258, 
340), whose valuable studies on intrathoracic pressure in pneumothorax have 
been already summarized in these columns, contributes some observations on 
the intrathoracic pressure in pleural effusions which are well worth careful 
consideration, Although the author finds it possible to measure the intra- 
pleural pressure in serous or serofibrinous exudations with sufficient clinical 
precision, yet this estimation depends upon precautions and corrections which 
have not been carried out by previous observers. A minute observation of 
these precautions is absolutely necessary for reliable results, Contrary to 
the ordinary opinion that pleural effusions show a positive pressure varying 
from 10 to 30 mm. of mercury, Bard finds that the superficial pressure of the 
largest effusions is always negative on quiet inspiration, and that the same is 
true in an immense majority of cases, if not always, during expiration. Ex- 
periments on rabbits show that it is impossible to obtain positive intrapleu- 
ral pressure by the injection of liquids. Whatever the nature of the fluid 
introduced into the pleural cavity, its excess is immediately absorbed. If the 
injection be made into an elastic bag, which prevents absorption, the animal 
succumbs in several minutes after the quantity injected is sufficient to create 
a positive inspiratory pressure, however slight it may be. These facts lead 
the author to suggest that “sudden death in large pleural effusions may be 
attributed to the sudden establishment of a positive inspiratory pressure as a 
result of the cessation of compensatory efforts, due itself to the exhaustion 
of the accessory respiratory muscles.” 

The mechanical influence of effusions, in sharp contrast to that of accu- 
mulations of gas, is independent of their pressure, and depends entirely 
upon their volume. These differences are due to the incompressibility and 
constant volume of fluids as opposed to the compressibility and elasticity of 
gases. 

The author states that the careful study of intrapleural pressure in pleu- 
risy gives us important information concerning the elasticity of the lung and 
its extensibility, while it may further give us information concerning the 
encystment or the free state of the effusion. Further observations concern- 
ing these points are, however, necessary. An interesting result of Bard’s 
studies is his conclusion that ‘‘One should practice puncture by means of 
aspiration through a simple siphon, a process which is made easy in all cases 
by the use of certain simple precautions. It is thus possible to estimate the 
pressure at various intervals during the course of the evacuation of the fluid. 

One avoids all accidents connected with puncture, all consecutive 
complications, and, what is more important, one obtains the best therapeutic 


| 

| 

| 

| 


348 PROGRESS OF MEDICAL SCIENCE. 


results by adopting the rule of ceasing the puncture as soon as the inspira- 
tory pressure is feebly negative ; that is to say, when the level of the fluid in 
the tube remains with calm quiet expirations at 0.01 or 0.02 c.m. below the 
level of the puncture. One may then conclude that the superficial intra- 
pleural pressure has come down to about its physiological degree. 

“The use of the siphon regulated and arranged as I propose is the only 
method which permits the limitation of the evacuation to the useful quan- 
tity; it thus allows us to practice thoracentesis with more security, and, 
moreover, with results more favorable than those which are to be obtained 
by aspiratory apparatuses.” 

[The article is well worth careful study. The description of the methods, 
which are, after all, relatively simple, would, however, be too long for this 
review.—W. S. T.] 

Protodiastolic Murmurs in Mitral Disease.—Dacnini (Riv. Crit. d. 
Clin. Med., 1902, iii., 206), in an interesting communication based on obser- 
vations in the clinic of Murri, in Bologna, discusses the cause and frequency 
of the variations in character of mitral diastolic murmurs. It is not very 
unusual to meet with cases of mitral stenosis in which the characteristic 
long diastolic murmur, with presystolic accentuation, becomes feeble or in- 
terrupted in the middle of diastole with later presystolic accentuation. In 
other instances it may be uniform in intensity throughout diastole; again, 
sometimes it may be feeble or absent in the latter part of diastole; some- 
times it may be absent altogether, These conditions, excepting the last, 
while not common in pure mitral stenosis, are, Dagnini believes, more fre- 
quent in combined stenosis and insufficiency. The ordinary presystolic ac- 
centuation of the murmur is due probably to the increased force with which 
the blood is propelled through the mitral valve at the time of the auricular 
contraction, and its absence, observed in late cases in which the left auricle 
is greatly dilated, is probably due in many instances to a loss of muscular 
power in the dilated auricle. But in just such cases where the left auricle 
is greatly distended, and the tension of the blood at the end of systole ex- 
tremely high, it is not remarkable that at the beginning of diastole the rush 
of blood through the retracted orifice should be sufficiently forcible to cause 
a murmur early in diastole, which, owing to the atrophied walls of the auri- 
cle and premature filling of the ventricle, may disappear later. According to 
Potain, much depends on the manner in which the ventricle is filled. For 
instance, if a ventricle, the muscular walls of which are weak, be unable to 
entirely empty itself during systole, it may be filled so early in diastole that 
the auricle at the time of contraction finds it already so far distended that 
the ordinary increase in the rapidity of the flow from auricle to ventricle 
does not occur, and the presystolic murmur is wanting. Again, where, after 
rest or digitalis, there is slowing of the heart with lengthened diastole the 
same early filling of the ventricle may occur, resulting in a distinct pause 
between the murmur and the first sound. 

Dagnini points out the fact that the conditions for such variations in the 
murmur of mitral stenosis are more commonly present in cases of com- 
bined lesion than in pure stenosis. In the first place, in instances where the 
stenosis is combined with regurgitation, the latter causes a greater dilatation 
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and an earlier loss of power in the left auricle. Again, in such cases the 
tension in the auricle at the end of systole must be extremely high, so much 
so that it is not remarkable that the great rush of blood through the auriculo- 
ventricular surface during the early part of diastole should produce a mur- 
mur just at the beginning of this period, while the sudden filling of the ven- 
tricle and the early dilatation and atony of the auricle tend to remove the 
causes of the presystolic accentuation. Dagnini further points out that, 
theoretically, the dilatation of the ventricle and the high tension in the 
auricle may well bring about murmurs in diastole in cases in which the 
stenosis is extremely slight, or indeed in the absence of actual stenosis as 
determined by ordinary measurements, if, as a result of slight sclerotic 
changes, the mitral ring be rendered more rigid than normal. It is not im- 
possible that this may be the cause of many of the presystolic murmurs 
which have been reported in the absence of actual stenosis. In such cases 
there is in effect, a relative stenosis, both as regards the relation of the dis- 
tensibility of the mitral ring to the degree of dilatation of the ventricle, as 
well as regarding the relation between the quantity of blood passing through 
the mitral orifice in a given diastole, and the size of the orifice. Dagnini be- 
lieves that his observations justify the theoretical conclusions that: “(1) The 
characters of the diastolic murmur should vary, other things being equal, 
according to whether the stenosis be simple or complicated with valvular 
insufficiency ; (2) that a stenosis of very slight extent may give rise to no mur- 
mur, while a stenosis of the same degree if accompanied by insufficiency 
finds in this latter lesion, conditions favorable to the development of a mur- 
mur in the first part of diastole; (3) that these protodiastolic or protomeso- 


diastolic murmurs should be more frequent in combined lesions of the mitral 
valve than in pure stenosis.” 

[A hasty reference to the records of the fatal cases of mitral stenosis 
occurring in Prof. Osler’s clinic would appear to lend support to the asser- 
tions of Dagnini that proto- and mid-diastolic murmurs are more frequent 
in combined mitral lesions than in pure stenosis.—W. S. T.] 


SURGERY. 


UNDER THE CHARGE OF 
J. WILLIAM WHITE, M.D., 


JOHN RHEA BARTON PROFESSOR OF SURGERY IN THE UNIVERSITY OF PENNSYLVANIA; 
SURGEON TO THE UNIVERSITY HOSPITAL, 


AND 
F. D. PATTERSON, M.D., 


SURGEON TO THE DISPENSARY OF ST. AGNES’ HOSPITAL ; ASSISTANT SURGEON TO THE DISPENSARY 
OF THE UNIVERSITY HOSPITAL. 


A Case of Perforated Gastric Ulcer Simulating Appendicitis.—Hors- 
FORD (Lancet, London, 1902, vol. i., No. 7) reports the case of a woman, aged 
thirty-two years, who gave a previous history of having had attacks of indi- 
gestion for two years, with occasional vomiting, but no hematemesis. Five 
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days previous to her admission to a hospital she had an attack of acute ab- 
dominal pain, most marked in the right hypochondrium, with vomiting at 
intervals during the day. The abdomen was soft, and there was no tempera- 
ture. On the next day the temperature rose to 100° F., but this fell some- 
what after the bowels were moved. Two days later she had another attack 
of severe pain, with tenderness at McBurney’s point, and vomiting of bile- 
stained fluid with a stercoraceous odor. The temperature was 100° F., and 
the pulse 95. There was some bulging in the hypogastrium and right iliac 
regions, and on vaginal examination there was great bulging of the anterior 
vaginal wall, the uterus being pushed backward and upward. It was decided 
to perform laparotomy on the next morning, and the rest of the day and 
evening were passed in comparative comfort, but early the next morning she 
suddenly went into collapse, and died in less than an hour. The post- 
mortem showed an abscess between the coils of the small intestine, occupy- 
ing the right iliac fossa and extending downward into the pelvis and upward 
along the ascending colon. The appendix was healthy, but on examining 
the stomach there was found on the anterior surface, near the pylorus, a per- 
forated ulcer, oval in shape and three-quarters of an inch long. The peri- 
toneal margin was ragged and apparently recently destroyed, but the mucous 
edge was smooth. The ulcer was not terraced, thickened, nor adherent to 
neighboring structures. No other ulcers were found. 

Rupture of the Jejunum from Direct Violence without External Bruis- 
ing.—LivinestTon (British Medical Journal, March 1, 1902) reports the case 
of a boy, aged sixteen years, who had been kicked by a horse in the abdo- 
men, but who presented no sign of external injury. There was a history of 
vomiting immediately after the accident, and examination showed that the 
abdominal walls moved in respiration, although not quite freely; no tender- 
ness in any particular spot on light pressure; dulness on percussion in the 
hypogastrium and flanks, in the latter situation changing with the position 
of the body. Urine was voided without difficulty. The pulse was 116, and 
the patient was shocked. The case was put at once to bed, and an effort 
made to relieve the shock. Two days later his condition suddenly became 
much worse—he went into collapse and died a few hours later. The autopsy 
showed several pints of bloody fluid in the peritoneal cavity and a tear in 
the jejunum near its commencement, close to the spine, about one and one- 
half inches long in the longitudinal axis of the bowel, at its free border. 
The edges of this tear were thickened and bruised. 

A Study of the Cases of Accidental X-ray Burns Hitherto Reported. 
—CopMAN (Philadelphia Medical Journal, March 8 and 15, 1902), after an 
exhaustive review of this interesting subject, states in conclusion: (1) The 
frequency of X-ray injuries has been much exaggerated by the medical 
press owing to the wide publicity given to many early cases. (2) The writer 
has been able to collect somewhat less than 200 cases, less than half of 
which were serious, and about one-third of which occurred in X-ray work- 
ers. (3) Judging from the experience with these injuries in Boston, it is the 
writer’s opinion that a fair proportion of the severe burns are included in 
this series, while the dermatitis of skiagraphers is less well represented. 


| 


SURGERY. 351 


(4) At a maximum estimate it is safe to say that not one patient in a thou- 
sand has been injured in the past five years by an X-ray examination, and 
in the past year not one in ten thousand. (5) More than two-thirds of these 
injuries occurred in the first two years of the use of the X-ray. Only one 
mild case is reported as occurring in the current year, those cases in which 
the exposure has been made for therapeutic purposes being excluded. (6) 
The cause of X-ray injuries is not definitely known. It is some form of 
energy closely allied to the photographically active X-ray, and radiates with 
it from the platinum terminal. (7) The primary injury is to the nerves con- 
trolling the nutrition of the skin. (8) There is no good evidence of injury 
to the deeper tissues without primary interference with skin. (9) The im- 
portant factors which contribute to the production of X-ray burns are: The 
intensity of the current used to stimulate the tube ; the quality of the tube, 
the distance and time of exposure ; the idiosyncrasy of the patient. (10) The 
static machine is somewhat less likely to produce injury than other forms of 
apparatus. (11) From the data of the reported cases we can say that no 
burn has been produced by an exposure equal to or less than the equivalent 
of five minutes at ten inches. (12) It is impossible from the data to say how 
intense an exposure must be to produce a burn, for a comparison of the cases 
shows that an inconstant factor or factors exist. (13) Those inconstant fac- 
tors are more likely to lie in the complex human organism than in the less 
complicated construction of the tube. (14) General experience has shown 
that soft tubes produce a more intense effect on the tissues than hard. (15) 
While we cannot control these inconstant factors therapeutic exposures will 
continue to be dangerous, and it is therefore important to record the exact 
conditions of the patient’s local and constitutional idiosyncrasies as well as 
those of the tube. (16) In cases of injury the time before the appearance of 
the first symptoms has varied from a few minutes to three weeks. Five cases 
have remained latent for over three weeks; two of these for five months. 
(17) It is impossible to predict the severity of the lesion from the time of its 
appearance after exposure. (18) The writer suggests ten minutes at six 
inches from the platinum terminal as a standard therapeutic exposure. This 
will make comparisons between the inconstant factors easier. (19) Unless 
signs of dermatitis appear within three weeks after the exposure they are 
unlikely to appear at all. In one-third of the reported cases the appearance 
occurred within the first four days, in one-half the cases before the ninth 
day. (20) In the ordinary X-ray examination with fluoroscope or skia- 
graph the operator takes the entire responsibility of injury ; in exposures for 
therapeutic purposes the patient shares the responsibility. 


Spinal Anesthesia.—K aL Lionzis (Hevue de Chir., 1901, No. 10) states 
that spinal anesthesia at the present time is in the period analogous to the 
epoch of the discovery and subsequent experimentation with chloroform and 
ether as general anesthetics. Tuffier has stated that he does not know of a 
single case which has been subjected to spinal anesthesia and been followed 
by a lesion of the nervous system. Spinal anesthesia has no operative mor- 
tality. The five reported cases of death were all postoperative. In two 
cases the cause was not given, while in the other three the cause was in no 
way related to the method of anesthesia. The author reports eleven cases, 
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all successful, of operations under spinal anesthesia. The anesthesia was 
complete in every case. All had a slowing of the pulse and elevation of the 
temperature on the day of operation, seven had headache, four had pallor of 
the face, with copious perspiration, and three had vomiting. A comparison 
of the two methods of anesthesia, chloroformization and spinal cocainiza- 
tion, shows that the latter has many elements in its favor, and its use should 
be carefully considered by all surgeons who have hitherto hesitated to em- 
ploy it. 

Chloroform and Ether Anzsthesia.—Poncet (Gaz. hebdomadaire de 
Méd. et de Chir., March 6, 1902), after an admirable review of this all- 
important subject, states in conclusion: (1) Chloroform is more dangerous 
than ether, as all statistics show. The researches of Julliard show one death 
in every two or three thousand chloroformizations, and only one death in 
every thirteen or fourteen thousand etherizations. The author reports 29,000 
personal etherizations with only one death, and that a child who had organic 
heart disease. (2) Ether does not cause the primary or reflex laryngeal 
syncope at the onset of the anzsthesia which is so suddenly fatal and rela- 
tively frequent when chloroform is used. Ether alone is to be preferred to 
mixtures for purposes of anesthesia. (3) It has not been proved, and no 
statistics have established, that the postoperative pulmonary complications, 
such as bronchitis, congestion of the lungs, bronchopneumonia, edema of 
the lungs, etc., are due to the irritant action of the vapors of ether. The so- 
called etherization pneumonia or chloroformization pneumonia are essen- 
tially infection pneumonias. The pulmonary complications are probably 
just as frequent in those operative cases which receive no anesthetic. (4) It 
is not exact to say that the mortality after the narcosis by ether, in the days 
following the operation, becomes the same as that caused by chloroform, 
which kills during the anesthesia upon the operating-table. This opinion 
becomes much less justified when one considers that the vapors of chloro- 
form are more irritant than those of ether. (5) The contraindications to 
anesthesia are the same as they formerly were. Cardiac or pulmonary 
lesions do not absolutely contraindicate etherization for a long or painful 
operation, but instead the anesthesia in these special cases must be admin- 
istered with extreme care. 


Two Cases of Inoperable Scirrhus of the Breast Treated by Oophorec- 
tomy: Results.—Paton (British Medical Journal, March 1, 1902) reports 
the following cases : 

CasE I.—Married, aged forty-three years, with an extensive infiltration of 
all of the left breast and some of the axillary glands with cancer. The 
breast and glands were removed, but six months later she again came for 
treatment with an inoperable recurrence and involvement of the opposite 
breast. Odphorectomy was immediately performed, and a day or two later 
the patient was given 5 gr. of thyroid extract three times daily, which was 
continued for a period of three weeks. Subsequently the patient’s mental 
condition became a source of trouble; she was very restless and unable to 
sleep, trying to get out of bed, and apparently rapidly going down hill. 
Later it was noted that the growth on the left side seemed a little smaller 


THERAPEUTICS. 353 


and showed less tendency to bleed than formerly, but that the swelling in 
the right breast was increasing. As she was still very restless and sleepless, 
sulphonal (20 gr.) every night was ordered. This had a very beneficial 
effect on her general condition, as she at once began to sleep better and be- 
came more herself; but there was no further improvement in the condition 
of the growth, while that in the right breast continued to increase, and she 
now suffered a good deal of pain. She was, however, able to get up, and her 
general condition remained about the same till January 5, 1901, when she 
was discharged. She died three months later. 

CasE II.—Married, aged thirty-one years, with the history that she had 
first noticed a lump in the left breast twenty-three months ago, but after the 
birth of a child it began to grow rapidly, and when she presented herself for 
treatment it involved the whole of the left breast, the corresponding axillary 
glands, and the glands in the posterior triangle. A month later an exten- 
sive operation was performed, the breast and pectoral muscle were taken 
away, as well as the contents of the axilla, but the cervical glands were not 
touched. The wound healed kindly, and two months later the ovaries were 
removed, and soon afterward she was discharged from the hospital in good 
general health, but there was no obvious improvement in the enlarged glands 
of the neck. She was carefully kept under observation, but the growth 
speedily recurred in the scar, and caused her death six months later. : 
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Conditions Influencing Hzmolysis Caused by Glucosides.—Dr. E. 
HEpOoN finds the acidity of the medicine an obstacle to hemolysis caused by 
solanine, while its alkalinity favors it. The antihemolytic actions of acid 
sodium phosphate or sulphate are not specific, for all the free acids and acid 
substances possess it to some degree. Experimentally, it was found that in 
the rabbit 1.5 c.c. of centinormal hydrochloric acid for five drops of rabbit’s 
blood protects this from four to five times the toxic dose. The same proper- 
ties were proved for all the other acids, even carbonic and such acid amines 
as asparagin and glycocoll ; and contradictory statements of other authors are 
due to the fact that they employed insufficient amounts of the acid sub- 
stances, for with a proper concentration there always will be a modification 
of the stroma of the globules, which renders them impenetrable to the action 
of solanine. Conversely the same holds true with alkalies which are fixed and 
strongly held by the cells. The salts of the blood are not responsible for the 
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slight antihemolytic effect which serum exercises toward solanine; they, on the 
contrary, through their alkalinity, favor it. There is every reason to believe 
that this effect is due to cholesterin. However, the mixture or combination 
of the glucosides with cholesterin, while non-toxic toward the red cells and 
other cellular elements, such as the bronchial epithelium and the epithelium 
of fishes, preserves all its poisonous properties for the animal as a whole, per- 
haps because disassociation again occurs, or perhaps because certain cells, as 
those of the nervous system, again render it toxic.—Archives Internationales 
de Pharmacodynamie et de Therapie, 1902, vol. ix., fasc. 5 and 6, p. 393. 
Antibody against Leech Extract.—Dr. H. WENDELSTADT was led by 
the close relationship of leech extract to the ferments and the animal and 
vegetable poisons with which an immunity can be produced, to experiment 
with the view of developing an antibody. The heads of leeches were tritu- 
rated with powdered glass, the resulting mass extracted with normal salt 
solution and filtered so that 20 c.c. corresponded to fifteen leeches. The ex- 
tract was then injected subcutaneously or intraperitoneally into rabbits, in 
doses from 1 to 5 ¢.c. Many animals died from sepsis or peritonitis, since it 
was not thought wise to sterilize the material. The serum of the five rabbits 
which had survived the injection of large doses showed a distinct reaction 
toward the extract in that the inhibitory action of the latter on clotting dis- 
appeared to a certain extent. By heating the serum up to 134° F. to 140° F. 
it was rendered partially inactive. It was found that the antibody de- 
velops after twenty-four hours; the maximum reaction is reached after forty- 
eight hours, but there still is some present two and three weeks after the 
injection. The proof that the antibody is really a specific one lies in the fact 


that the serum from injected animals, if mixed with blood, clotted in exactly 
the same time as normal serum with blood. The author also succeeded in 
causing the production of an anti-serum which naturally had much the same 
effect on coagulation as the original leech extract. The active principle here 
is not affected by heat. The origin of the various antibodies was found to be 
the pancreas, and to a less degree the liver and kidneys.— Archives Interna- 
tionales de Pharmacodynamie et de Therapie, 1902, vol. ix., fasc. 5 and 6, p. 407. 


On Immunity.—Dr. E. F. BaAsurorp has been investigating this subject 
in consideration of the many uncontrollable factors which form important 
chapters in the study of immunity toward bacterial toxins, and since it seemed 
proper to ascertain if a similar protective mechanism could be induced by 
chemically simpler bodies, and thus an insight into the chemistry and physi- 
ology of the process be obtained. Pohl would seem to show that indeed such 
is possible, for he has found that rabbits could be immunized by gradually 
increasing doses of solanine, so that this drug no longer caused a hemolytic 
action upon the red cells. Bashford, however, from his individual work, 
claims that this is not so; indeed, the red cells of a rabbit treated with sola- 
nine were found to be more instead of less sensitive to the action of this drug. 
This increased susceptibility may be explained as due to anemia which had 
developed in the animals as a result of the repeated injections. Two rabbits 
were selected, one was treated for twenty-five days with almost fatal doses— 
twelve in number; the second left undisturbed, when a dose exceeding the 
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fatal one was then injected; both died in approximately the same time.— 
Archives Internationales de Pharmacodynamie et de Therapie, 1902, vol. ix., fasc. 
5 and 6, p. 451. 

The Last Stand.—Dr. JoszpH ByRNE discusses in a most interesting and 
able manner the small things which may determine for life or death when the 
patient is almost in extremis. “The practitioner who tries is often surprised at 
the many things that can be done in cases in which at first it seemed there was 
nothing for him to do but fold his arms ingloriously and let death stalk off 
unchallenged with the victim.” This is the central idea that animates the 
discussion. In the matter of position in bed, when the patient is very low, 
when the jaw drops, and the tongue falls back in the throat, he should not be 
left lying on the back, for respiration will be mechanically interfered with to 
a great extent. Here the patient should be placed on the right side with the 
face looking downward over the edge of the pillow. The author strongly 
deprecates the modern drug-store prescribing of headache remedies which, he 
believes, are causative of neurasthenia and impotency. That both heat and 
cold can depress should be borne in mind. The question of visitors is tersely 
summed up. Transfusion, enteroclysis, and hypodermatoclysis are considered 
as very cardinal procedures, and every physician should be master of the 
technique of all three. They save life in hemorrhage, in poisoning by noxious 
gases, or in acute toxemic states. Bloodletting, cupping, and artificial re- 
spiration have their special fields of application. Under the head of pharma- 
cotherapy the author discusses the use of strychnine, cocaine, digitalis, stro- 
phanthus, morphine, hyoscine, quinine, bromides, iodides, alcohol, guaiacol, 
and oxygen. “The miserable logic that fosters pessimism” is the bugaboo 
that the author would seek to lay low.—Merck’s Archives, 1902, vol. iv., p. 87. 
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The Present Status of the Fourth Disease of Dukes.—On several occa- 
sions this department has presented abstracts of papers treating of a so-called 
fourth disease, as described by CLEMENT DuKEs (Lancet, July 24, 1900), 
which this able observer believed to be a distinct morbid entity occupying a 
position between rubella and scarlatina (see THE AMERICAN JOURNAL OF 
THE MeEpIcaL ScIENCcEs, February, 1901, p. 233; also January, 1902, p. 122). 

The present status of the question is very impartially discussed in a recent 
paper by CLaupe B. Ker, Medical Superintendent of the Edinburgh City 
Hospital for Infectious Diseases (Practitioner, February, 1902, p. 139). After 
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a brief description of the salient features and symptomatology of measles, 
scarlatina, and rubella, he gives a careful résumé of Dukes’ description of 
the fourth disease. As to confirmatory testimony from other observers, he 
refers to the paper of Dr. WEAVER (Dublin Medical Journal, June, 1901), who 
had been troubled during his service at the Southport Fever Hospital by 
an unusual number of “relapses” of scarlet fever. The symptoms of the 
cases described approximate closely to the description given by Dukes, 
symptoms of an apparently mild type of scarlatina following or being 
followed by a genuine attack. These milder attacks he considered to be 
instances of the fourth disease. In the discussion on “The Early Diagnosis 
of Infectious Diseases,” in the Section for Diseases of Children at the British 
Medical Association meeting last year, Ashby and Sir William Broadbent 
supported the existence of the new disease, and Poynton described an out- 
break in a school which had suggested the probability of such being the case. 

The accuracy of Dukes’ conclusions, however, has been questioned by 
other observers of wide experience. At the Cheltenham meeting many con- 
sidered that the so-called disease was in reality a mild type of scarlatina. To 
these criticisms Dukes replied in a letter to the British Medical Journal, in 
which he made two statements of importance. First, that large numbers of 
these cases find their way to fever hospitals, though sometimes they are not 
admitted on account of their not being scarlatina ; and, second, that on other 
occasions, when they are admitted, they communicate the fourth disease to 
the scarlatina patients, and that “what have been termed second attacks 
and relapses have been diagnosed.” To this letter Dr. FoorD CAIGER 
(British Medical Journal, November 16, 1901) replied that it was exceed- 
ingly improbable that the medical officers of fever hospitals would decline 
to admit « disease so closely resembling scarlatina; that while it is true 
a certain number of cases do develop scarlatina after admission, almost 
without exception the original attack was of a negative character, and often 
more suited for an observation ward ; that cases of scarlatina do not develop 
the fourth disease or anything like it, owing to the admission of these doubt- 
ful cases ; that there is no epidemic prevalence in the wards of fever hospitals 
of such a disease; that cases which on admission resemble the type of what 
is called the fourth disease do not, in his experience, take scarlatina ; and that, 
lastly, relapses do not occur frequently enough in scarlatina wards to be 
referred to the causes suggested by Dr. Dukes. 

WASHBOURN (British Medical Journal, December 21, 1901), so far as out- 
breaks in the London Fever Hospital are concerned, confirms Caiger’s experi- 
ence at the Southwestern, and carefully analyzes the three epidemics described 
by Dukes, diagnosing the first as rubella, the third as mild scarlatina, and 
the second as both diseases together. He points out that neither absence of 
albuminuria nor a moderate pulse-rate contradicts the diagnosis of scarlatina. 
MILLARD and Wrtuiiams (Jéid.) hold similar views. 

In summing up the evidence Ker thinks that Dukes lays too much stress on 
Cullen’s law that one attack of an infectious disease always confers immunity, 
and that he goes too far when he claims scarlatinal relapses as additional 
evidence in favor of his disease. His own experience as to epidemics of a 
scarlatinal nature in scarlatina wards agrees with that of the London fever 
hospitals. He notes, as Washbourn has pointed out, that in Dukes’ third 
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epidemic none of the boys had had scarlatina before, while eight had had 
rubella, and that the disease described was compatible with mild scarlatina. 
He agrees with Millard and Washbourn, that the fact of desquamation not 
having spread infection means little or nothing, and states that albuminuria 
is frequently absent in the early stages of scarlatina, and as for late albumin- 
uria, he has at one time seen several hundred consecutive cases without one 
instance of it occurring. 

As regards the incubation period of the fourth disease, Dukes states that 
it varies from nine to twenty-one days. While this tallies with his dates in 
the first epidemic, it also agrees with the incubation period of rubella, which 
it has been suggested was the infection actually present in this epidemic. 
In the second epidemic, in which rubella might have been present, the 
intervals are considerable; but in the third series of cases, which the critics 
claim to be scarlatina, new cases developed almost daily from March 14th to 
April 1st, the only blank days being the 16th, 18th, 23d, 24th, 25th, 30th, 
and 

In closing this very impartial review the author is not willing to deny 
that a fourth disease exists, but concludes that the evidence brought by 
Dukes is not sufficiently convincing, and that the only decision possible at 
the present time. is the Scotch verdict “not proven.” 

[It is quite probable that Dr. Dukes has noted exceptions and will move 
for a new trial. While admitting the force of opposing arguments upon the 
case as already presented, it seems reasonable to demand that the final set- 
tlement of this interesting question after all must be made outside of the 
fever hospitals, in order to remove the necessarily disturbing factor of scarla- 
tinal infection. It should be noted that Dr. Simpson’s suggestive series of 


cases, already referred to in this department, probably escaped Dr. Ker’s atten- 
tion, or were published too late to admit of discussion in his paper.—ED. ] 
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Nodules in the Uterine Cornua.—JAyYLE and Conn (Revue de Gyn. et de 
Chir. Abdom., 1901, No. 3) report eight cases in which hard nodules were 
found in the interstitial portion of the tube; in five cases both tubes were 
affected. Peri-uterine adhesions were nearly always present, especially in 
the neighborhood of the cornua. Fifty-eight published cases are collected. 
The writers divide these nodules into three varieties—inflammatory, tuber- 
cular, and adenomyoma, Inflammatory nodules represent the result of 
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former interstitial salpingitis, especially gonorrheal. Simple and telangi- 
ectatic adenomyoma are variously explained by different authors as due to 
former inflammation or of congenital origin, developing from the Wolffian 
bodies or Miiller’s ducts. The writers are inclined to accept Ricker’s theory 
that there is a simultaneous inclusion of both epithelial and muscular 
elements. 

It is difficult to diagnose the condition before opening the abdomen. All 
nodules in the uterine cornua should be excised. In those cases in which it 
is necessary to remove both ovaries it is better to extirpate the uterus. 


Vascular Supply of the Ureter.—Ferirex (Zeitschrift fiir Geb. u. Gyn., 
Band xlvi., Heft 2) believes that ureteral fistule may result not only from 
direct injury during operations, but in consequence of necrosis following 
interference with the nutrient arteries of the duct; hence in dissecting out 
the ureter these vessels must be spared as much as possible. 


Vaginal (Céentralblatt fiir Gyndkologie, 1902, 
No. 1) believes that the field of this operation is limited. Small myomata 
cannot be reached and enucleated as well as by the abdominal route unless 
the body of the uterus can be drawn into the vagina, which is not possible 
when the organ is large. The ideal case is one in which a submucous fibroid 
can be enucleated after splitting the anterior uterine wall, but the enuclea- 
tion of sessile subperitoneal growths from the fundus by anterior or posterior 
colpotomy is, in the writer’s opinion, seldom justifiable, epecially as they 
seldom give rise to any disturbances. 

The same criticism applies to vaginal hysteromyomectomy. If the mass 
exceeds in size the pregnant uterus at three months the abdominal method 
is preferable. 

The Relations of the Uterus and Bladder after Shortening the Round 
Ligaments.—Bu.tns ( Centralblatt fiir Gynikologie, 1902, No. 8) denies that 
the uterus is placed in a normal position after shortening of the round liga- 
ments. It is true that the fundus is thrown forward, but the uterus as a 
whole is anteposed and elevated above its normal plane. 

By experiments on patients who had submitted to the operation the writer 
found that the shortened ligaments preserved their functions, allowing the 
uterus to preserve its normal range of motion as the bladder was gradually 
filled and emptied, just as occurred also during pregnancy. 


Tubo-ovarian (Centralblait f. Gynikologie, 1902, No. 4) 
reviews the different theories regarding the origin of these cysts. Some are 
undoubtedly formed by the union of a pyosalpinx with a follicular, corpus 
luteum, or proliferating cyst of the ovary, the wall of separation being 
absorbed. It is not so easy to explain the variety in which the fimbriz do 
not disappear, as in the former, but are found within the ovarian cyst. 
The writer is inclined to accept Pfannenstick’s theory, that an abscess 
forms around the distal end of the tube, the fimbriz floating free in the sac, 
or being attached to its inner wall. Ano ovarian cyst may become adherent 
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to this abscess, with the formation of a tubo-ovarian cyst by the disappear- 
ance of the wall of separation, as before. 

Waldstein claims that he has found between the tube and ovarian cyst a 
connecting membrane, which he thinks represents the organized sac of a pre- 
vious hematocele. This theory the writer is unwilling wholly to accept, 
because of the frequency of double tubo-ovarian cyst as compared with the 
rare occurrence of double tubal gestation. Double pyosalpingitis, on the 
contrary, is quite common. 

Sarcoma of the Uterus.—Knotr (Annals of Surgery, 1901, No. 2) has 
coKected 118 cases, the average age of the patients being thirty-seven years. 
In 40 cases the disease developed in the muscular wall of the uterus, in 33 
in the endometrium, and in 29 the cervix was primarily affected. Attention 
is called to the frequency of sarcomatous degeneration of fibromyomata, 
especially cervical polypi. 

Pain, hemorrhage, and a watery discharge are the initial symptoms, 
cachexia being a late manifestation. 

The prognosis is bad. The mortality in 86 cases after total extirpation 
of the uterus was over 60 per cent. Pulmonary metastases are most to be 
feared. 


Vaporization of the Uterus.—LacHMANN (Miinchener med. Wochenschrift, 
1901, No. 22) reports 32 cases from Pfannenstick’s clinic, including 12 cases 
of climacteric hemorrhage and 14 of hemorrhagic endometritis in young 
women. The writer states that while it is impossible to exactly control the 


action of steam upon the endometrium, the bad results reported by different 
observers were due partly to imperfect technique. He is opposed to the use 
of steam for the purpose of sterilizing the uterine cavity in septic puerperal 
cases, inoperable carcinoma, etc. Climacteric hemorrhage is the principal 
indication; hemophilia is another. The results in younger women are 
often unsatisfactory; 6 out of the 14 cases reported were temporarily 
benefited. 

Fucus (Jbid.) reports the results of atmocausis in the Kiel clinic. The 
technique is as follows: In the absence of evidence of adnexal disease the 
cervical canal is dilated with tupelo tents, and after palpation of the uterine 
cavity it is thoroughly curetted and irrigated. Steam at a temperature of 
115° to 120° C. is then introduced for from twenty to forty seconds. Twenty- 
two cases of climacteric hemorrhage are reported, treated during the course 
of six months. In 6 the flow ceased; in 7 after ceasing for several weeks the 
menstrual flow became regular; in 9 the hemorrhages returned, but were 
less profuse. 

The writer believes that the indications for atmocausis are limited to 
cases of climacteric menorrhagia and to those of metrorrhagia in ‘‘ bleeders.’’ 

It is important, he insists, to introduce the protecting tube not over half 
an inch above the os internum; hence the necessity of carefully measuring 
the length of the cervical canal beforehand. 

Cancer of the Vagina in Procidentia.—FLEck (Centralblatt f. Gynikol- 
ogie, 1902, No. 4) reports the case of a nullipara, aged forty-three years, 
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with complete procidentia, in whom a large ulcerating surface was present 
on the vagina. Microscopical examination showed it to be epithelioma. 
The disease had advanced so far that an operation was impossible, and she 
died a month later with double pyelonephritis. The writer calls attention 
to the infrequent occurrence of cancer of the prolapsed vagina, only four 
cases having been reported. 

‘ Air as a Hemostatic.—Kei.Line (Miinchener med. Wochenschrift, 1901, 
Nos. 38 and 39) from a series of experiments in animals and cadavers finds 
that in cases of intraperitoneal hemorrhage air has a decided hemostatic 
action. He introduces it through a trocar (after filtration through cotton), 
the pressure being indicated by a manometer. A pressure of 50 mm. checks 
bleeding from arteries of considerable size. The method is recommended 
in desperate cases of internal hemorrhage with profound shock, presumably 
where immediate abdominal section is contraindicated. 

Functional Results of Ventrosuspension.— BrINKMANN (Inaugural Dis- 
sertation ; abstract in Centralblatt f. Gyndkologie, 1902, No. 6) analyzes 118 
cases from the Bonn clinic. Of these 42 were cases of movable retroflexion ; 
in 30 the uterus was adherent; 46 in which the adnexa were diseased were 
not considered. : 

Fifty patients were kept under observation. Of 26 with movable uterus 
10 were cured or relieved, and in 16 there was no improvement. Only 50 
per cent. of the 22 cases of adherent retroflexion could be regarded as cured. 

The writer concludes that in a considerable proportion of cases of retro- 
flexion (with and without adhesions) the symptoms are not due to the mal- 
position. 

Hysterectomy in a Young Child.—Lorrnioir (Journ. de Chir. et Annal. 
de la Soc. belge de Chir., 1901, No. 8) reports the case of a girl, aged three 
years, from whom he removed a fibroma which grew from the cervix uteri 
and protruded from the vulva. Three months later another growth appeared 
as large as the first, and was shown microscopically to be a round-celled 
sarcoma. With great difficulty the entire uterus was removed by morcella- 
tion, the little patient making a good recovery. Two months later the 
pelvis was filled with a tumor the size of the fetal head. It was removed 
by abdominal section, with the adnexa, but death occurred in twelve hours. 

Use of Pessaries in (Centralblatt Gynikologie, 
1902, No. 20) reports 104 cases of movable retroflexion treated with pessa- 
ries, of which five were cured; that is, the uterus remained in normal posi- 
tion from nine to twenty-four months after removal of the instrument. In 
six other patients a permanent cure was probably obtained. Twenty-two 
patients were entirely relieved as long as they wore the pessary. The 
writer, after trying various models, gives the preference to Thomas’ pessary. 

Pseudomyxoma of the Peritoneum.—F RAENKEL (Miinchener med. Wochen- 
schrift, 1901, No. 24) discusses the opposing views of Werth and Olshausen, 
the former teaching that this condition is secondary to the rupture of an 
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ovarian cyst with colloid contents, the latter that it represents a true 
metastasis. In the case reported by the writer the abdomen was opened 
three times in the course of three years (!), each time a bit of the diseased 
peritoneum being excised for microscopical examination. There was no 
trace of organized tissue, but simply spaces filled with gelatinous material, 
surrounded by a thin capsule of pseudomembrane. At the autopsy true 
metastatic growths were found only in the mesocolon, but this fact seemed 
to prove Olshausen’s theory. 

In a case of rupture of a cystic appendix the writer found masses of gelat- 
inous material in the peritoneal cavity, the peritoneum being studded with 
numerous growths resembling chorionic villi, but showing under the micro- 
scope the ordinary structure of the serous membrane. This condition, 
he believes, is essentially different from that of so-called pseudomyxoma 
peritonei, in which there is present not only inflammatory changes around 
the gelatinous masses, leading to the formation of pseudomembrane, but 
also a myxomatous degeneration of the peritoneum with almost complete 
disappearance of elastic tissue. 

Conservative Operations for Chronic Inversion.—OnI (Annales de Gyn. 
et d’ Obstétrique, April, 1902), after reviewing the various methods of treating 
this condition, finds that thirteen abdominal operations have been per- 
formed by ten different operators, with a mortality of 15.3 per cent. and 
with 30.47 per cent. of failures. He accordingly infers that the abdominal 
route is not to be recommended. 

As regards the different vaginal methods, he pronounces in favor of the 
one which he describes under the name of complete colpohysterotomy, 
which consists in opening the anterior vaginal fornix and vesico-uterine 
pouch, and splitting the entire anterior wall of the uterus from the os 
externum to the fundus. The inversion is then easily reduced, the uterus is 
anteverted, and the wound is sutured as in an ordinary Cesarean section. 
The uterus is then replaced, the cervix is sutured with catgut, and the 
vaginal wound is closed with the exception of a small opening in which an 
iodoform drain is left for three days. Twelve successful causes have been 
reported by this method, in two of which the patients subsequently became 
pregnant. 

Cystopexy.—CHIAVENTURE (Annales de Gyn. et d’ Obstétrique, April, 
1902) describes the following operation, which he has practised successfully : 
The abdomen is opened with the patient in Trendelenburg’s posture, the 
uterus is drawn upward and backward with a volsellum, and the vesico- 
uterine fold of peritoneum is put on the stretch transversely with two pairs 
of artery forceps. The transverse fold is incised and each flap is dissected 
off—one from the anterior wall of the uterus, the other from the posterior 
wall of the bladder. The bladder is separated from the uterus down to the 
point where they are intimately united. This corresponds to the line of the 
interureteric ligament, and serves as a guide to the ureters in passing the 
sutures. Three silk sutures are introduced through the base of the blad- 
der above this line, enter the wall of the uterus at corresponding points, are 
tied, and the peritoneal flaps are united. Hysteropexy is then performed. 
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Accidental Removal of the Ear by the Forceps.—ErskIne (British 
Medical Journal, January 4, 1902) reports the case of a boy, born in a normal 
presentation, the back to the left and the vertex at the brim of the pelvis. 
The labor was very long, the patient having but little strength. She had 
slight uterine contractions, which did no good. As the mother was threat- 
ened with exhaustion, chloroform was administered and the forceps applied 
at the brim of the pelvis. The extraction was prolonged and very difficult, 
and the forceps slipped without warning just before the delivery of the 
child. On examination it was found that the auricle had been almost 
entirely removed. The child survived and the mother also. Subsequently 
a false auricle was fitted and the deformity entirely corrected. 


Phantom Tumors.—In the Lancet, January 4, 1902, BENNETT, in a clin- 
ical lecture upon phantom tumors, describes the case of a girl, aged sixteen 


years, who presented all the appearances of being the subject of a large 
abdominal tumor below the umbilicus. Pregnancy had been suggested as 
the most probable explanation. On examination the shape of the abdomen 
was exactly that of a woman seven months pregnant. The swelling was 
resonant, and no solid tumor could be made out. At the lower border of the 
umbilicus there was an area of acute eczema. Phantom tumor caused by 
the irritation of the eczema was diagnosed. The tumor disappeared under 
anesthesia. The eczema was then treated, and the tumor disappeared 
as the eczema healed. The patient left the hospital and finally returned 
with the eczema worse and the tumor larger. 

Bennett describes two other cases of phantom tumors in women. In the 
first the patient had an elastic tumor on the inner aspect of the right thigh 
which disappeared under anesthesia, and was permanently destroyed by 
removing the remains of a small sebaceous cyst near the vulva. In the 
second case the patient had symptoms of disease of the appendix, which 
were so typical that abdominal section was performed. On opening the 
abdomen the appendix and the parts about it were found perfectly normal. 
The gall-bladder was contracted, connected by inflammatory adhesions to 
the liver and duodenum, and contained a small stone in the duct. The irri- 
tation of the gallstone caused the symptoms relating to the appendix. 

Spontaneous Rupture of the Uterus during Labor.—TOrNGREN 
reports (“entra/blatt fiir Gynikologie, No. 1, 1902) the case of a patient in 
her eighth labor. She had had three normal births, one abortion, and two 
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confinements by forceps. The patient was in spontaneous parturition when 
she suddenly felt very il] and labor pains ceased. When the pelvis was 
examined it was found to be considerably contracted and markedly flattened. 
As the patient’s dwelling was not clean, she was removed to a hospital. On 
examination the abdomen was distended and very sensitive, and near the 
umbilicus a portion of the fetus could be felt with unusual plainness. 
There was a slight discharge of dark fluid blood. It was determined to 
perform craniotomy, and accordingly the basiotribe was applied and the 
head extracted without much difficulty. The placenta was found in the 
abdominal cavity upon the right side of the uterus. The rupture was upon 
the anterior wall of the womb in the usual location. There was also a tear 
through the muscular tissue between the lower uterine segment and the 
thickened portion of the womb. The patient perished of shock within 
thirty-six hours after the operation. Autopsy showed beginning septic 
infection as the cause of death. 

Air Embolism during (Centralblatt fiir Gyndkologie, 
No. 2, 1902) reports the case of a primipara, aged thirty-nine years. The 
patient’s family and personal history was not especially good. Since the 
beginning of pregnancy the patient had suffered from swelling of the feet, 
headache, and spots before the eyes. The physician who was attending the 
patient had diagnosed nephritis and sent her to the clinic. On exam- 
ination the urine contained 5 per cent. albumin with casts; the eyelids were 
cedematous ; the child was in breech presentation with its back toward the 
right side; the heart sounds were plainly heard. The patient was at once 
given treatment to improve excretion and her general condition. In spite 
of warm baths and a milk diet, she grew steadily worse, the amount of urine 
diminishing and symptoms increasing. A month after admission it was 
necessary to induce labor by the introduction of a bougie. As labor halted, 
two laminaria tents were introduced and the vagina tamponed with gauze. 
The patient had slight pains, was very restless, and the fetal heart sounds 
suddenly ceased. Her pains became strong, and during active labor the 
patient was suddenly taken with great dyspnea, cyanosis, rapid and feeble 
pulse. Above the symphysis could be felt a crackling sensation resembling 
that of emphysema. The patient failed rapidly and was quickly delivered 
by perforation by the cranioclast. Upon autopsy the abdomen was much 
distended and contained an abundance of foul smelling gas. In the peri- 
toneum there was blood-stained fluid and under the pericardium bubbles of 
air. Among the mesentery gas or air was found in bubbles or small collec- 
tions, and also in the spleen. The stomach was distended with air and 
also a portion of the coat of the ileum. Beneath the capsule of the liver 
there was the same condition, and upon making examination for bacteria 
an abundant growth of large bacilli with rounded ends was found. The 
result of the autopsy was emphysema of the uterus, peritoneum, heart, and 
abdominal organs. Subacute nephritis was also present. It was first 
thought that a general infection with the bacillus coli communis must be 
present, but this could not be definitely recognized. 

In discussion, Weiswanger reported a case of air embolism during labor, 
with fatal issue. The patient was a multipara who had a posterior rotation 
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of the occiput with a very large child. The patient was suffering greatly, 
and the urine was bloody. She was delivered by a very difficult version, 
and died suddenly after being placed in bed following delivery. Autopsy 
was denied. 

Schramm reported a case from Scanzoni’s clinic, in which it was necessary 
to remove the placenta after an easy labor. The uterus was thoroughly 
douched, when the patient suddenly collapsed and died. Klien did not 
regard Leopold’s case one of air embolus, but of general infection by gas- 
forming bacillus. Goldberg reported one case in which after abdominal 
section emphysema of the abdominal wall occurred, which disappeared with 
difficulty and without disturbing the patient. In a second case of abdom- 
inal section an ovarian cyst as large as a twin uterus was removed. This 
case had been mistaken for pregnancy. Efforts had been made to bring on 
labor. Upon abdominal section emphysema was found at the fundus of the 
uterus, beneath the peritoneal covering. The patient recovered. Marsch- 
ner reported a case in which air entered the uterus where a myoma com- 
plicated labor. A hot intra-uterine douche was given to prevent bleeding, 
when the patient collapsed and required artificial respiration. 

Bossi’s Method of Rapid Dilatation of the Cervix.—In the Archiv fiir 
Gynikologie, 1902, Band Ixvi., Heft 1, LeEopoxip describes his use of the 
instrument invented by Bossi, of Genoa. He became impressed with the 
value of this instrument during a visit to the inventor, when he saw him 
dilate completely the cervix in a case of pernicious anemia in a multipara 
in whom it was necessary to deliver the child speedily. In twenty-five 
minutes the cervix was completely dilated, the membranes were ruptured, 
and the patient as soon as possible delivered by forceps. 

Leopold has tried the instrument in twelve cases: in seven of eclampsia, 
one of advanced phthisis, one of pregnancy with uterine cramp, one of labor 
complicated by fever, and two cases of contracted pelvis. The instrument 
was satisfactory in his hands. Dilatation was secured in from twenty to 
thirty minutes. In three cases an unimportant laceration of the cervix 
occurred, which was immediately closed by a stitch. In eclampsia its use 
was especially successful. In two cases the convulsions ceased after the 
dilatation. All the patients so treated recovered. 

The instrument is composed of four arms, which are made to radiate from a 
centre by turning a screw with a circular handle. The extremities of these 

. arms may be covered by additional pieces having corrugations of consider- 
able size, which prevent the instrument from slipping. It may be inserted 
without these pieces, and these may be added as dilatation advances. The 
instrument can be introduced when the os will admit one finger. 


Acetonuria During Pregnancy, Parturition, and the Puerperal State. 
—In the Archiv fiir Gynékologie, 1902, Band Ixv., Heft 8, Srouz gives the 
results of his examinations. He concludes that a mild acetonuria, which 
must be regarded as physiological, exists during pregnancy, labor, and the 
puerperal state. This acetonuria is unimportant, and frequently changes. 
An increased amount of acetone is often present for several days during 
pregnancy without symptoms and without apparent cause. 
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Acetone is more frequently found in the urine taken during labor than 
under other circumstances. The longer the labor the more frequently is it 
found and in the greater quantity. It is more frequent in first and second 
labors than in subsequent parturitions. 

In the puerperal state acetonuria is common during the first three days; 
less frequent on the fourth day. After this it commonly ceases, Where 
acetonuria is present during labor it continues to be present during the first 
few days of the puerperal state. We are not aware of the influence which 
acetonuria exerts upon lactation or upon the interruption of the secretion 
of milk. Neither in pregnancy nor during labor is an increased acetonuria 
a sign of foetal death. 

So far as can be determined, acetonuria in pregnancy, labor, and the 
puerperal state is a physiological phenomenon without pathological import 
or cause. It must be referred to some variation in metabolism, usually of 
a transient and unimportant nature. 

The Pathogenesis of Eclampsia.—In the Archiv fiir Gyndkologie, 1902, 
Band lxv., Heft 3, BLUMREICH and ZUNTZ contribute a thorough review of 
the literature of the subject, with an account of experiments made in 
animals by trephining and injecting solutions of creatin to determine the 
production of convulsions. These experiments were performed upon non- 
pregnant and pregnant animals. In the second series solutions of creatin 
were injected into the carotid vessels. In these experiments both pregnant 
and non-pregnant animals were utilized. Asa practical result of the experi- 
ments it was found that the brain of the pregnant animal was much more 
susceptible to irritation than that of the non-pregnant. 

Following these experiments comes a review of the various theories now 
extant regarding the cause of eclampsia. These divide themselves practi- 
cally into two classes—one the theory of mechanical irritation as a cause, 
and the other the theory of toxins as a cause. The uremic hypothesis, the 
auto-intoxication theory, and the theory that eclampsia owes its origin to 
substances produced in the fetus—all of these receive attention. 

The authors sum up the results of their experience and literary researches 
as follows: They do not by any means conclude that creatin or any other 
one substance is the cause of eclampsia. They believe that a number of 
substances resembling this may bring about the condition in question. 

They think it fair to apply to the human species the conclusions derived 
from experiments upon animals. In doing this they call attention to the 
fact that the frequency of eclampsia is comparative with that of tetanus and 
chorea during pregnancy. Neurologists state that tetanus is rarely seen in 
women except in the pregnant condition. The same is true of chorea, which 
is rarely found in women except in the pregnant state. These circumstances 
and the result of experiment demonstrate the fact that a much smaller 
irritation in a pregnant patient is sufficient to produce an effect upon the 
nervous system than in the non-pregnant. It cannot be proven that the 
constitution of the brain during pregnancy is the essential cause for 
eclampsia. 

In discussing the source of the irritating material the writers refer to 
future publications, giving the results of other experiments in demonstrating 
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the part played by the kidneys alone. They do not believe that the source 
of the poison is principally in the kidney. They call attention to the fact 
that hitherto our study has lain in the effort to ascertain the quantity of 
poison in the blood and urine. They believe it to be quite probable that 
the substances causing eclampsia do not appear in the urine as poisons, but 
that they are analogous to aromatic ethereal sulphates, which may be formed 
and decomposed in the body without appearing distinctly in the- urine. 
These substances, if existing in the blood, might easily produce an effect at 
the centre of least resistance, which in pregnancy is often the nervous 
system. Future study will lie in the direction of an effort to extract from 
the important central organs of the body substances capable of producing 
irritation. 


DISEASES OF THE LARYNX AND CONTIGUOUS 
STRUCTURES. 


UNDER THE CHARGE OF 
J. SOLIS-COHEN, M.D., 


OF PHILADELPHIA. 


Insufflation of the Gisophagus as a Means of Differential Diagnosis.— 
Dr. C. D. Sprvak, of Denver, states (New York Medical Journal, August 11, 
1901) that spasm of the cesophagus can be more readily diagnosed by insuffla- 
tion than by the introduction of bougies, while the diverticulum in the 
upper third of the esophagus can be recognized by inspection externally, as 
it will fill with air and present as a tumor in the cervical region. Further- 
more, insufflation will indicate a differential diagnosis between diverticulum 
and dilatation of the esophagus; for in the latter the air will pass freely 
into the stomach, while in the former the calibre of the esophagus will be 
obstructed by the air which fills up the diverticulum. 

In a case under Dr. Spivak’s observation the air invariably forced the 
tube out of the esophagus. 


Foreign Body in the @sophagus.—Dr. Fowier, of New 
York, reports (Medical News, September 14, 1901) a case of an impacted 
penny in the esophagus of a female child, two years and two months old. 
A Réntgen ray picture showed the penny hanging vertically in the cesoph- 
agus at the level of the sternal notch. Under the guidance of the fluoro- 
scope a coin-catcher was passed beyond the coin and withdrawn with its 
imprisoned penny. 

Ulcero-membranous Staphylitis——In Za Parole of March, 1902, Drs. 
ARMAND SIkEDEY and CHARLES MANTOUX record a case of ulcero-mem- 
branous s'aphylitis with fusiform bacilli and spirilli of Vincent, following a 
stomatitis of the lower jaw of the same character. The tonsils and the pala- 
tine arches were not involved. The patient, too, had albuminuria, which 
was attributed to the precedent stomatitis. The parasitic disease of two 
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months’ duration was controlled in about eight days by applications of 
methylene blue. 

In the same journal Dr. Emit MEYER, of New York, presents a similar 
paper upon affections of the mouth and throat associated with the fusiform 
bacilli and the spirilli of Vincent, reporting one case in which the disease 
occupied the tonsils and a portion of the uvula. Furthermore, Prof. 
Simonia, of Val-de-Grace, communicates a paper upon “Complications of 
the Sore Throat of Vincent and Their Pathogeny,” illustrated by eight cases. 


Primary Tuberculosis of the Pharynx and Larynx.—Dr. J. W. GLEITs- 
MANN, of New Yor’: ~eports (Jvwrnal of Tuberculvsis, April, 1901) two cases 
cured, both in woucu, aged thirty-eight years. They were cured by per- 
sistent surgical procedure, chiefly curetting and lactic acid frictions. 


Infectious Pharyngitis.—Dr. Kine Brown, of San Francisco, 
Cal , records (American Medicine, April 19, 1902) a fatal case of acute primary 
infectious pharyngitis, with extreme leukopenia, in a married woman twenty- 
nine years of age, which proved fatal suddenly on the seventh day from 
cedema of the glottis with very acute onset, During the progress of the 
disease there had been a steady decrease in the number of leucocytes, which 
became so few on the seventh day of the disease that a fair estimate of the 
total number could not be made. The decrease in red cells was slight. 

Dr. Brown reproduces in brief four similar cases reported by Senator in 
1888, in which death took place suddenly on the fourth, sixth, and tenth days, 
respectively. 

Tonsillar and Peritonsillar Suppuration.—In a paper read under this 
title before the American Rhinological, Otological, and Laryngological So- 
ciety (American Medicine, April 19, 1902) by Dr. Henry J. Harrz, of 
Detroit, Mich., the author mentions, among other things, that the peri- 
tonsillar abscesses that have come under his observation have all exhibited 
an extraordinary if not abnormal development of the plica triangularis. He 
likewise calls attention to recurrent abscesses due to obstructions of the chan- 
nels of drainage in the tonsillar region, which may be so firm as to force the 
purulent products into the pharyngomaxillary space, and thus prolong the 
suppurative process. 

Acute Gout of the Pharynx.—Drs. M. LERMOYEz and G. GASNE con- 
tribute an excellent article on this subject (Annales des Maladies de 1’ Oreille, 
du Larynx, etc., May, 1902), in discussing a case under their own care in 
which, after several days continuance, sudden violent sore-throat, with local 
inflammation simulating peritonsillar abscess, suddenly subsided into a first 
attack of typical gout in the great toe of the opposite side. 

According to the authors, the manifestations of true gout can be discrim- 
inated from periamygdalitis—first, by their sudden onset, acute evolution, 
and instantaneous subsidence; second, by violent fever; third, by intense 
local pain, altogether disproportionate to the lesion apparent; fourth, by the 
tendency of the inflammation to extend to all portions of the pharynx; fifth, 
by the fluxionary character of the lesions, which give the throat a sombre-red 
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color, and the edematous aspect; sixth, by the entire absence of exudation ; 
seventh, by the habitual non-participation of the submaxillary glands. 

Unusual Case of Rhinolith.—In a paper on “Rhinoliths and Foreign 
Bodies in the Nose” (Medical Record, April 12, 1902) Dr. J. M. INGERSOLL, 
Cleveland, Ohio, reports the removal of fragments, at four sittings, of an 
irregular rhinolith weighing two grammes, the nucleus of which was a 
shrivelled bean which had been enclosed in the left nasal fossa of a man 
forty-six years of age more than thirty years previously. 

Deflection of the Nasal Septum.—Dr. NEetson M. Back, of Milwaukee, 
in a paper entitled “ One of the Etiological Factors in the Production of De- 
flected and Deformed Nasal Septums and the Methods for Its Relief’’ (Ameri- 
can Medicine, February 15, 1902), calls attention particularly to some cases 
due primarily to a high-arched palate, the result of a deformity of the upper 
jaw, and the satisfactory results obtained by having the lateral diameter of 
the jaw widened so as to relieve the strain of the septum before performing 
any intranasal operation for its correction. 

Nasal Ulceration.—In an article entitled “Three Cases of Rhinelcose” 
(ulceration of one wing of the nose), coincident with lesions of the pos- 
terior columns of the spinal cord, Messrs. PIERRE MARIE and G£ORGES 
GUILLAIN describe and depict (Annales des Maladies de l’ Oreille, du Larynz, 
etc., May, 1902) the external characteristics of these lesions as well as the 
lesions in the spinal cord of two of them who died of advanced tuberculosis. 
The spinal lesions consisted of slight sclerosis in the lumbar portion of the 
cord, diminishing gradually in an upward direction until it became barely 
perceptible in the cervical region. In all three cases there were other 
cutaneous lesions of the face. The patients were all men, two of whom 
acknowledged syphilitic infection, while the third denied it. 

The authors believe that the ulceration of the nose was rather coincident 
with the lesion in the central nervous system than dependent upon it, and 
presumed that remote syphilis was the link between them. 

Acute Empyema of the Maxillary Sinus.— Dr. Linn Emerson, of 
Orange, N. J., briefly reports (American Medicine, April 19, 1902, a case 
which came under his care twenty-four hours after exposure on the forward 
deck of a ferry-boat during a severe snowstorm. The diagnosis was con- 
firmed by transillumination and by discharging the pus from the meatus 
after the application of a pledget of cotton saturated with a solution of 
adrenalin chloride, 1 to 1000. The case recovered within five days, although 
the translucency of the two sides of the face did not become equalized for a 
month. 

Five cases of acute empyema of the maxillary sinus (all in men) are 
reported by Dk. WLADYSLAW WROBLEWSEI, of Warsaw (Archiv f. Lar. u. 
Rhin., 1900, vol. x. F. I.). These cases subsided spontaneously by resolution, 
or after the employment of very mild measures. 

[In some cases, as reported by Avellis in the same journal, acute empyema 
terminates in caseation.] 
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Acute Middle-ear Suppuration in a Diabetic. Fistula of the Semi- 
circular Canal. Deep Peri-articular Abscess on the Temporo-maxillary 
Articulation.—Man, forty-three years old, for some years suffering from 
diabetes of moderate degree. January, 1900, he had influenza; the frontal 
sinus was infected. February 18th, pain in the right ear. February 22d, 
seen for the first time. Perforation behind umbo; discharge. Tip of 
mastoid slightly tender; free paracentesis, The discharge increased under 
dry treatment, and a diffuse headache on the right side appeared. Tempera- 
ture normal. Paracentesis without discharge. Then the middle ear was 
washed through the catheter with sterile water. Headache lessened after a 
few days; discharge was less, without wholly stopping. April 7th, sudden 
intense pain in and behind the right ear. Pars mastoidea showed intense 
reddening and distinct swelling. Temperature 38,2°. Opening of the mastoid 
determined upon, but put off because the urine showed a high acetone reaction. 

April 9th. Operation. The cortex above the tip was perforated The mastoid 
process contained a single large hole filled with pus. Sinus covered with 
granulations; no occlusion. Fistula in the posterior wall of the bony external 
auditory canal. Free from fever, and above all else normal convalescence. 
Later a large collection of pus came from the depths; the pus from the 
tympanum increased again. 

May 6th. A small fistula on the medial wall of the antrum led to a cell, 
the size of a pea, filled with pus. The fistula was cleaned out. It was 
bounded medially by the horizontal semicircular canal, which showed a 
fistula of pinhead size, out of which lymph slowly flowed. Quick closure 
of the wound followed, with continued suppuration from the tympanum. A 
small fistula persisted in the wound, but little pus came through. The per- 
foration in the drum was enlarged by the cautery without effect on the tym- 
panic discharge. 

No threatening symptoms present, the patient went to the mountains. 
After some time the discharge increased, and it became difficult to chew, 
though little pain existed. The trouble was in the region of the right 
temporo-maxillary articulation. Evening temperature slightly raised. Patient 
returned home. 

July 22d. In the region of the inferior bony and cartilaginous external 
auditory canal wall is a large polypoid granulation. Otherwise condition 
unchanged. After removing the granulations by a snare 1 c.cm of pus came 
out. The probe showed rough bone, 
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July 23d. Scraping out of the granulations, and again a considerable 
quantity of pus emptied out. After removing the lateral part of the inferior 
bony canal wall an abscess cavity was opened up. Loose tampon. Evening 
temperature 36.7°. In this cavity the posterior periphery of the capsule of 
the joint was visible; the movements of the jaw could be seen; also after 
carefully syringing of the cavity a small amount of pus could be brought out 
through movement of the jaw. A bent probe pressed on the posterior 
periphery of the capsule of the joint and pressed in the medial direction 
apparently far forward, it could be felt clearly through the right tonsil, 
apparently through a thick tissue layer. 

Since the opening of the abscess cavity the pus stopped here as well as in 
the tympanum; it also completely stopped from the fistula of the operation 
wound. The temperature remained normal. 

The further treatment consisted in syringing the rich pus-producing cavity 
with boric-acid water and injections of glycerin and iodoform. As no les- 
sening of the discharge followed three weeks after, formalin in increasing 
strength, 1 to 5 per 1000, was syringed. The result of these injections, which 
always caused a slight but quickly passing burning sensation, was apparent. 
The pus stopped about the last of August. Soon the wound of the inferior 
canal wall closed also. 

September 20th. On the inferior canal wall was a small dense scar. Opera- 
tion wound on the pars mastoidea is completely cicatrized. Drum and hearing 
normal. 

These fistule occur rather frequently in chronic suppurations, especially 
with cholesteatoma ; rarely fistulee occur in acute cases. Jansen reported 121 
cases, which he collected in chronic suppurative cases. He had met with 
only three cases with caries of the vertical semicircular canal, and these were 
all cases which showed severe complications (tuberculosis, extensive extra- 
dural abscess, and purulent arachnoiditis). The seven cases of Stenger’s 
likewise were chronic cases. Lucae wrote upon less than thirty-two cases 
of carious defect of the horizontal semicircular canal, two of which were in 
subacute suppurations (of three and five months’ existence). 

In Ephraim’s case labyrinthine symptoms failed completely. The flow of 
lymph was small and could only be observed two days. This is contrary to 
Lucae’s observations that the flow of the labyrinthine fluid is very plentiful 
in carious defect, contrasted with traumatic, where it is a small and gradual 
flow.—Von A. EPHRAIM, in Arch. f. Ohrenh., Breslau, 1902, Bd. liv., Heft 
3 und 4, S. 240. 

Contribution to the Pathological Anatomy of the Auditory Chain of 
Ossicles.—1. HAMMERSCHLAG reports a case of synostosis of the malleo- 
incudal articulation, found in a man thirty-five years of age. No history of 
the auditory function was obtainable. On examining the right ear the mal- 
leus and incus were bound together. The mucous membrane of the middle- 
ear was everywhere quite normal. The incudostapedial joint was detached 
easily ; the stapes was also intact and easily removed from the oval window. 

On microscopical examination of the malleo-incudal joint a part of the 
joint was taken up by a bony bridge, which showed different breadths in the 
series of preparations, and here and there clearly showed Haversian canals. 
This bony bridge bound both ossicles together. Otherwise the joint was nor- 
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mal. Probably this bony bridge slightly, if at all, diminished the hearing 
power, for we know from the physiology of the sound-conducting apparatus 
that the large ossicles (malleus and incus) move as a whole in conducting 
sound. It cannot be decided with certainty that this case was the result 
of an inflammation, for the tympanic cavity was free from all inflammatory 
products, It must be supposed that a local disease of the joint had taken 
place or an inflammation which left this bony bridge as its product. 

2. A case of malformation of the stapes accidentally found in the body of 
a dwarf—a girl about twenty years of age. Hammerschlag subsequently 
learned from the accompanying history that the patient had been treated in 
a general hospital for multiple tuberculous caries, and had died from exhaus- 
tion. The body clearly showed signs of cretinoid degeneration, and during 
life the patient, in many respects, gave one the impression of a cretin. It 
was difficult to understand her, for, on the one hand, her comprehension of 
speech was wanting, and, on the other hand, her own speech was very poor 
and indistinct. The patient had the appearance of a hard-hearing person. 
A correct investigation of the hearing had not been made intra vitam. 

The right middle ear was wholly normal. On the left side the tympanic 
cavity, and also the attic and antrum, were diminished in all their dimen- 
sions. The dura of the temporal lobe was abnormally low and the superior 
osseous auditory canal seemed much thinner than normal. The oval win- 
dow was completely covered over by the horizontal part of the facial nerve. 
On removing the malleus the stapes was easily detached from the oval win- 
dow, and remained firmly bound to the malleus, This union was not 
osseous, but only rigid connective tissue. The incus and malleus were nor- 
mal as to shape and size. Malformation of the stapes showed both crure 
formed for the most part only a rather thick osseous link. From the 
plate of the stapes there was a failure of differentiation into two crure, 
which, however, were bound together by a thin osseous plate, so that a free 
space did not exist between the crure. The stapes plate was reduced to 
about a third of its normal size, and the oval window was in keeping with 
the plate of the stapes, smaller in all.its dimensions than in the normal. 
The microscopical investigation gave no important information, for the time 
between death and reception of the preparation was too long. Hammer- 
schlag then cites references to malformations of the stapes. 

I might close with the hint that to-day a systematic pathological-anatom- 
ical examination of the organ of hearing of cretinoid degenerated individuals 
should be demanded, for they quite frequently have arrests of development 
in the sound-conducting apparatus as well as in the labyrinth. It might be 
well to remember that endemic deaf-mutism forms an integral element of 
cretinoid degeneration (Bircher: Endemic Goitre and its Relation to Deaf- 
mutism and to Cretinism, Basel, 1882), and that most cretins show more or less 
high-grade disturbances of hearing, which in all probability can be traced 
back to arrests in development of the organ of hearing. 

An exact knowledge of the organ of hearing in cretins, therefore, might be 
suitable to enlarge our knowledge of the pathological anatomy of so-called 
congenital deaf-mutism.— Beitrag zur pathologischen Anatomie der Gehirknichel- 
chenkette, Mit Tafel iv., 8. 82-85. Arch. fiir Ohrenheilkunde, Band lv., Heft 
1 und 2. 
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On the Structure and Physiological Significance of the Hemolymph 
Glands.—Moranpo and Sisto (Archivio per le Scienze Mediche, 1901, vol. 
xxv., No. 13) were led to undertake a study of these glands in order to deter- 
mine, if possible, their exact physiological significance, and also to define 
more clearly their anatomical peculiarities. 

Since the work of Gibbs, in 1884, several different observations have been 
made by Robertson, Clarkson, Vincent and Harrison, Drummond, and 
others on the occurrence of certain glands in mammals, fowls, and certain 
bony fishes, resembling in size and situation ordinary lymph glands, but 
usually red in color and of a histological structure peculiar to themselves. 
They are usually capsulated, and contain blood sinuses in place of lymph 
sinuses surrounding nodules of lymphoid tissue. In the sinuses, in addition 
to blood, are present lymphocytes, polymorphonuclear cells containing frag- 
mented red blood corpuscles and blood pigment, and free blood pigment of 
various colors. 

In addition to these elements Clarkson has claimed that nucleated red cells 
are present, from which fact he would regard these glands as hematopoietic. 
Nearly all the other authors have regarded them as functioning only in the 
destruction of red cells, as is shown by the presence of the fragmented cells 
and pigment in leucocytes. 

The relation in situation and function of the hemolymph glands to the 
spleen and to the accessory spleens that have been described by Tizzoni 
Griffini, Eternod, and others is even more marked than their relation to 
lymph glands. Tizzoni has shown that such accessory spleens increase in 
size and take on a marked erythrocytolytic function in diseases of the spleen 
after splenectomy. Malfucci has claimed a similar activity in the retro- 
peritoneal lymph glands after transfusion. In their studies on the hemo- 
lymph glands, Morandi and Sisto have worked particularly on those of man, 
but have aiso made observations on the dog, cat, rat, rabbit, and other mam- 
mals. The consideration of their work refers chiefly to the human organs. 

Hemolymph glands are found to occur in general wherever ordinary 
lymph glands are present, and are usually to be detected macroscopically by 
their smaller size and reddish color. The glands present so many variations 
both in macroscopical and microscopical appearance that the authors prefer 
to consider them under six different ‘‘ forms’’ for convenience of description. 
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Their general description of the common characteristics of the glands 
varies. in no particular from that already mentioned. They have, however, 
never seen nucleated red cells, and they mention specifically a peripheral 
sinus and division of the gland into cortex and medulla. ‘The differences 
in the six forms in brief are: 

Forms one and two have smooth muscle fibres in the cortex and lymphoid 
nodules which tend to reach to the periphery of the gland; form three has 
considerable masses of adipose tissue; form four has no separation between 
the cortex and medulla, and has very large sinuses; form five has large 
sinuses, which are separated from the nodular parts by smooth muscle 
bands; form six has no peripheral sinus. 

The authors regard the function of hemolymph glands, in addition to the 
production of lymphocytes, to be the destruction of red blood corpuscles, 
and never the formation of blood corpuscles. Their reasons for this conclu- 
sion are as follows: 

1. The presence of granule-bearing cells containing broken-up red blood 
corpuscles and pigment. 

2. The fact that removal of the spleen, thus destroying the principal 
erythrocytolytic organ of the body, will increase the number of these 
granule-bearing cells. 

8. These may be further increased by giving the splenectomized animal 
hemolytic substances. 

4, No nucleated red corpuscles or anything suggesting hematopoiesis are 
ever found. 

5. In cases of acute, severe anemia with hemoglobinuria produced in 
animals by injections of pyrogallic acid, no formation of red corpuscles can 
be found in these organs. Such a formation, however, may be caused in the 
spleen, after bleeding, when the bone-marrow is not sufficient to form 
adequate numbers of new blood cells.—F. P. G. 

On the Histopathology of the Pancreas in Diabetes Mellitus.—Max- 
IMILLIAN HERzOG (Virchow's Archiv, 1902, Band clxviii., p. 83) reports five 
cases of diabetes mellitus, in every one of which changes were found in the 
islands of Langerhans of the pancreas. In only one case was there hyaline 
degeneration alone. In two cases thickening of the capsule and increase of 
intra-insular connective tissue was associated with a general cirrhosis of the 
organ. In two other cases numerous sections through the panereas failed 
to show any of the islands of Langerhans. In their place all that remained 
was a small amount of connective tissue, and in one of these cases this 
change was practically the only one found in the organ. Herzog concludes 
that there is a specific relation between these lesions in the pancreas and 
diabetes mellitus; that hyaline degeneration is not an essential factor is 
seen by the last case. Further, he believes these specific changes speak in 
favor of the assumption that the islands of Langerhans are directly con- 
cerned in the elimination of an internal secretion containing a sugar-con- 
verting enzyme.—W. T. L. 

Concerning Ascites Chylosus.—E. PAGENSTECHER (Deutsch. Arch. f. klin. 
Med., 1902, Band Ixxii., p. 105) reports a case of chylous ascites occurring 
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in a child, aged four months. At the operation, besides the chylous fluid 
in the peritoneum, the small lymph radicles of the mesentery were found 
dilated with milky fluid and frequently converted into small retention cysts. 
Pressure on the thoracic duct by a new-growth or enlarged glands could be 
excluded, and the only assignable cause was a chronic peritonitis. 

Pagenstecher describes the anatomy of the thoracic duct with its branches 
and the common anomalies found. From an analysis of many reported 
cases he finds the chemical constituents of the chylous fluid vary somewhat : 
albumin, from 1.2 per cent. to 5.5 per cent.; sugar, usually from 0.03 per 
cent. to 0.38 per cent., but may be absent; fat, from 0.49 per cent. to 9.48 
per cent., and a trace of peptqne may occur. 

He divides the so-called chylous ascites into two main groups: (1) The 
chyleform ascites ; (2) the true chylous ascites. Under the first heading the 
milky appearance of the fluid may be due to: (a) Fatty degeneration of 
inflammatory products or cancer cells; (6) formation of fat by degeneration 
of serous endothelium ; (c) milky appearance from chemical products. 

Chylothorax he believes may be due to rupture of the thoracic duct, but 
rupture of the duct in the abdominal cavity is almost unknown. 

The causes of true chylous ascites are: (a) Heart failure, causing venous 
stasis in the region of the innominate veins; (5) thrombosis of the innomi- 
nate vein, with closure of the thoracic duct by foreign substances ; (c) nar- 
rowing of the vein by disease of the wall; (d) tumor of the mediastinum 
pressing upon the thoracic duct; (+) tumor below the diaphragm pressing 
upon the thoracic duct or receptaculum chyli; (/) closure of the smaller 
branches of the thoracic duct along the mesentery ; (7) thrombosis of the 
thoracic duct. In certain rare cases he believes both the chyleform and 
chylous ascites may be present, such cases occurring in carcinosis of the peri- 
toneum, with pressure upon the thoracic duct by enlarged glands, ete. 

The mechanism by which the chyle escapes into the peritoneal cavity is 
not by rupture of the lymph channels, but by a process of transudation. 
Thus in venous stasis two forces are at work; on the one hand there is an 
increased flow of lymph, and on the other hand this increased lymph flow 
is prevented from spreading into the collateral branches owing to the 
pressure exerted by the congested veins. Pagenstecher believes the main 
factor in the production of chylous ascites is pressure upon the finer 
branches of the thoracic duct, with or without pressure upon the duct itself. 
Pressure upon the duct alone, as is shown by experimental ligation of the 
duct, is not in itself sufficient to cause chylous ascites, the obstruction being 
probably overcome by a collateral circulation, which, of course, does not 
occur if these collaterals are also occluded.—W. T. L. 
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